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*F orthcoming Events. 


FEBRUARY 13. 

Institute of Metals (Swansea Local Section) :—Ordinary 
meeting at Swansea. “Season Cracking and its Pre- 
vention,” by D.Sc 

Engine Users’ Association :—Ordii 


Junior Institution of Engineers :—Lecture 

“ Milestones in 
ve,” by Loug 

Institution of Mechanical Engineers :—Informal meeting in 

London. “ Gear Productio 
FEBRUARY 14. 

Institute of Metals (London Section) :—Ordinary meeting in 
London. “Some Notes on Refractory Materials,” Paper 
by V. C. Faulkner. 

FEBRUARY 20. 

Institution of Production Engineers :—General meeting in 

London ‘Grinding Practice,’ Paper by H. A. Dean. 
FEBRUARY 21. 
Institute of British Foundrymen (West Riding of Yorkshire 


Branch) : dinary meeting at Wakefield. ‘‘ Cupola 
Practice,” Paper by J. Wood. 


THE FOUNDRY TRADE JOURNAL IS THE OFFICIAL 
ORGAN OF THE 

INSTITUTE OF BRITISH FOUNDRYMEN AND THE 

WELSH ENGINEERS’ AND FOUNDERS’ ASSOCIATION. 


Institute of British Foundrymen. 
PRESIDENT, 1924-25, R. O. Patterson, 
Blaydon-on-Tyne. 

LIST OF SECRETARIES— 

General Secretary: W. G. Hollinworth, 38, Victoria 
Street, London, 8.W.1. 

Lancashire: T. Makemson, 21, Beresford Road, Gorse 
Hill, Stretford, Manchester. 

Birmingham: H. James Roe, 33, Herbert Road, Bear- 
wood, Birmingham. 

Sheffield: R. Village, Albion Foundry, Whittington 
Moor, near Chesterfield. 

Scottish: J. Bell, 60, . Enoch Square, Glasgow. 

London: H. G. Sommerfield, Charterhouse Chambers, 
Charterhouse Square, London, E.C.1. 

Newcastle-on-Tyne: Colin Gresty, 93, Queen’s Road, 
@onkseaton, Northumberland. 

East Midlands: H. Bunting, 17, Marcus Street, 


Riding of Yorkshire Branch: A. Love, 
Bradford. 
Monmouth Branch: J. J. McClelland, 
M.I.Mech=., Druslyn, Bishops Road, White- 
church, Glam. 


Welsh Engineers’ and Founders’ Association. 
Secretary: F. J. Griffiths, 20, Fisher Street, Swansea. 


No Solution Yet. 


Two branches of the Institute of British 
Foundrymen have formed Junior Sections, and 
not a few foundrymen imagine that the appren- 
ticeship problems are well on the way towards 
solution. Such an attitude is liable to prejudice 
the situation rather than to ameliorate it. The 
functions of junior sections, as we conceive them, 
are:—(1) To provide a means for juniors 
interested in foundry practice mutually and 
informally to discuss various aspects of foundry 
work; (2) to afford a means of interesting 
adherents in the potentialities of their calling; 
(3) to neutralise by social means the adverse 
propaganda operating against the free recruit- 
ment of foundry apprentices; and (4) generally to 
interest boys in the technical side of their work. 

It is universally agreed that such objects are 
excellent, and the cause of the junior sections is 
worth fostering by every possible means. It is 
not, and cannot be, a means of solving the national 
problem of securing suitable boys as foundry 
apprentices, and their subsequent suitable train- 
ing. This is a national problem, and really needs 
national action, but the only national bodies 
representative of foundrymen are the Institute, 
and the B.C.1I.R.A., but it is not within their 
scope. Two or three trade unions cover the ground, 
but -hey cannot act without co-operation. The 
employers’ federations are more regional than 
national, and have divided interests. 


It thus becomes clear that any solution of the 
foundry apprenticeship problem must come from 
a series of regional effort. Sheffield has afforded 
unimpeachable facilities; Manchester and New- 
castle have their junior sections, which may have 
the effect of placing the foundry employers in a 
position of false security and constitute an excuse 
for shelving the problem. After all, junior sections 
only deal with apprentices after they have been 
indentured, or its modern poor equivalent. They 
do not control the type of instruction given; they 
do not insist that if proper training is afforded 
that it shall be taken full advantage of. 


Tf foundry owners in the various foundry 
regions of Great Britain would institute, and 
advertise that they have instituted, schemes 
parallel to the Sheffield one, there would only be 
left the still-important subject of post-graduate 
courses, conducted on similar lines to the French 
Foundry High School. Our Paris correspondent 
states that directors of British firms are visiting 
Paris for the purpose of examining the system. 
We suggest, however, that they would be well 
advised to travel via Sheffield, and examine the 
scheme which has there been developed. The 
Paris scheme will naturally follow the Sheffield 
scheme, if the latter proves to be successful. If 
British foundry owners are incapable of initiating 
and carrying out recruitment and training 
schemes, then Paris will in'the future be regarded 
as the recognised centre for foundry specialisation 
just as Sheffield is for steel, and Birmingham for 
iron. It is worth while a serious effort by the 
trade generally to insure a continuous supply of 
suitable youths by means of studied systems of 
training with chances for the brightest boys to 
finish up with a combined engineering and metal- 
lurgical training at one of the newer Universities. 
The college-trained metallurgist has spread from 
the largest steel works to many of the smallest 
crucible steel companies, and this with excellent 
results. A similar expansion is a most urgent 
need in British foundries to-day. 


| 
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A Foundry Equipment and Supply 
Association. 


Yesterday week saw the inauguration of a foun- 
dry equipment and supply at a meeting held at 
the Engineers’ Club, Coventry Street, London. It 
has been forced into existence by the chaos which 
has been existing during the last few years with 
regard to the question of foundry exhibitions. It 
is admitted on all sides that when held at proper 
periods and in suitable districts, they are of 
zeneral benefit. 

There have been quite a number of meetings, 
and from these the idea crystallised that an Asso- 
ciation of everybody concerned in the furnishing 
of materials of any kind to foundries was essential. 
About 20 of the most prominent firms have already 
signified their intention of joining. The annual 
subscription is a low one. The secretary is Mr. 
K. W. Bridges, of Avenue Chambers, 4, Vernon 
Place, Southampton Row. The new Association, 
which will take the form of a company, limited by 
guarantee, will make an agreement with Messrs. 
F. W. Bridges & Sons, Limited, to support—as an 
Association, but not necessarily individually—the 
Exhibition which he is organising at the Agricul- 
tural Hall in 1926. This exhibition has the patron- 
age of the Institute of British Foundrymen, and 
will be held concurrently with their Annual Con- 
gress. Members of the Association will receive a 
rebate on the amount paid for space at the forth- 
coming exhibition, and additionally, will have the 
first choice of positions. After April 1, this year, 
it is proposed to institute an entrance fee. 

The Association will issue a crest for insertion 
on the letter paper of members and_ publicity 
matter, which, it is hoped, will stand as an emblem 
of fair trading. Membership does not prevent 
members from showing at exhibitions other than 
foundry exhibitions. Cognisance is to be taken 
of other European foundry exhibitions, such as 
are organised by the French and Belgian foundry- 
men’s associations, so as to obviate any clashing 
of interests, and to ensure a spirit of co-operation. 

The following firms have signified the inten- 
tion of their willingness to become foundry mem- 
bers of the Foundry Trades Equipment and Sup- 
lies Association :— 

The Adaptable Moulding Machine Company; the 
Atlas Preservative Company, Limited; the 
August’s Muffled Furnaces, Limited; Beecroft & 
Partners, Limited; the Blackfriars Foundry Requi- 
site & Equipment Company; the Britannia Foun- 
dry Company; the British & Continental Traders, 
Limited; W. Canning & Company, Limited; the 
Coustructional Engineering Company, Limited; 
W. Cumming & Company, Limited: the Fordath 
Engineering Company; the Foundry Plant & 
Machinery Company; the General Refractories 
Company, Limited; George Green & Company; 
Grandidge & Mansergh, Limited; James Keith 
& Blackman Company; Spermolin Limited; the 
Sterling Foundry Specialties, Limited; and Mr. 
H. G. Sommerfield. 

The next meeting of the Council is to be held 
at 2.30 p.m. at St. Bride’s Foundation Institute, 
Bride Lane, New Bridge Street, London, E.C.4, 
on February 19. 


Patent Specifications. 


Particulars of complete specifications accepted, 
furnished by Mr. Erie Potter, Patent Agent, of 
Lonsdale Chambers, 27, Chancery Lane, London, 
W.C.2. Printed copies of the specifications in the 
following list are now on sale, 


227,873. Marks, E. C. R. (Ohio Brass Company). 
Process of treating malleable cast iron to im- 
prove its physical properties. 

207,527. Cammen, L. Centrifugal casting of 
metals. 

227,968. Demuier, H. L. Machines and methods 
for making foundry moulds and cores. 

211,122. Meer, G. A. Processes for coating 
metals. 

228,016, Naytor, G. W., Nayior, J. F., and 
W. Ingot moulds. 

228,070. Dewuuer, H. L. . Vents for moulders’ 
flasks and core boxes. 
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Correspondence. 


[We accept no responsibility for the statements made 
or the opinions expressed by our correspondents. ] 


Designing a 4-ton Cupola. 
To the Editor of Tae Founpry Trape Journav. 


Srr,—In answer to “ Furnaceman,’’ I would 
hardly admit being out of date in recommending 
founders to line their cupolas with firebricks. 

I have used a plastic refractory, but failed to 
get good results. I may say also I know many 
others who also tried, and obtained bad results. 
I would be obliged, however, if ‘‘ Furnaceman ” 
would be so good as to give me in confidence the 
supplier’s name of the plastic refractory he is 
using. A good brick lining, however, will last 
two years, and the cost of a set of bricks for such 
a cupola is about £15. This, at any rate, if not 
modern, is fairly reasonable. What is the yearly 
cost of the plastic refractory material only?— 
Yours, ete., 

J. H. Last. 

Meadow Foundry, Mansfield. 


To the Editor of Tae Founpry Trape Journav. 


Sir,—The letter from ‘‘ Furnaceman’”’ in the 
current issue of your Journal is very interesting, 
and I should be pleased if you could get me further 
particulars. 

For some time we have been having an immense 
amount of trouble in our large cupola through the 
bricks giving at the joints, and a refractory which 
would set in concrete form would be invaluable 
here. 

I might say I have tried one advertised material, 
but found that whilst it had a very fine glaze on 
the surface, it was perished behind, and conse- 
quently would not stand the weight of our charges 
pressing against it.—Yours, etc., 


’ 


WorRIED.” 


Shipping, and 
Machinery Exhibition. 


We are informed by Mr. F. W. Bridges, 
Organiser and General Manager of the Shipping, 
Engineering and Machinery Exhibition to be held 
at Olympia, London, from November 23 to Dec- 
ember 5 next, that arrangements are well 
advanced for the organisation of the undertaking 
—a large amount of space being already booked. 
With a view to extending the interest and scope 
of the Exhibition, Mr. Bridges made a special 
visit during the past year to South Africa, 
Canada and the United States, visiting the 
principal mining engineers, and importers and 
buyers of machinery of every description, dock, 
harbour and railway authorities and conveying 
personal invitations to them to visit the next 
Exhibition. 

The Society of Motor Manufacturers and 
Traders have again decided to co-operate by hold- 
ing their Yacht, Boat and Marine Motor Fxhibi- 
tion in the New Hall concurrently with the 
Shipping Exhibition, and this exceptionally good 
combination has enabled a far more suitable date 
to he selected for the Exhibition, entirely free 
of the holiday period. 

The Hon. Sir Charles A. Parsons has again 
accepted the Honorary Presidency of the Exhibi- 
tion. Dr. H. S. Hile-Shaw and Captain H. Raill 
Sankey are Chairman and Vice-Chairman respec- 
tively of a large Honorary Committee of Experts 
comprising the leading authorities in every branch 
of shipbuilding and engineering. 


Mr. James Hopwoop Jeans, M.A. D.Sc., LL.D., 
F.R.S., Secretary of the Royal Society, and Sir 
William Henry Ellis, G.B.E., President of the Iron 
and Steel Institute. have been appointed members 
of the Advisory Council to the Committee of 
the Privy Council for Scientific and Industrial 
Research. 


| 
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Eyesight and Insight.” 


By W. H. Poole, of Keighley. 


What is Science ? 

The dictionary definition of Science is the state 
or fact of knowing. It is knowledge or cognisance 
of something specified or implied. It can mean 
with wider reference—knowledge more or less ex- 
tensive as a personal attribute. 

A man of Science is one who possesses knowledge 
in any department of learning—or trained skill 
in any art or craft. In more modern use—he is a 
man who has expert knowledge of some branch of 
science and devotes himself to its investigation. 
It will be agreed that these terms are quite wide, 
and do not make too vital a separation between 


Fic. 1.—P1c-1ron CooLtep vERY SLowLy 
UNDER Siac. Nor Etcuep. Macniri- 
CATION, 120 pias. GRAPHITE FORMATION. 


classes. A skilled craftsman can therefore be 
rightly considered as a scientific workman. 

One often hears the term ‘‘ Rule of Thumb,’’ 
and this is often put as a description of a highly 
practical type of foundryman. Rule of thumb is 
also said to be a method or procedure derived 
entirely from practical experience without any 
basis in scientific knowledge—a roughly practical 
measure. In experience the gift of eyesight plays 
a valued part—so much so that it is necessary to 
emphasise the use of it. Eyesight is the power or 
faculty of seeing. It is the use of the eyes—to 
look, gaze, view or make observations. Now, how 
does the use of eyesight affect practical experience ? 

The metallurgist to be efficient must develop 
these senses. The development of sense perception 
to aid scientific deduction is reciprocal. Anyone 
studying, say, geology or botany naturally im- 
proves their vision. The value of the practical 
foundryman’s observation is of immense import- 
ance in his craft. Carefully to note details of 
special phenomena cannot be over emphasised. 
There is an immense added value found in one’s 
work if a deeper insight is made into the scien- 
tific aspect of foundry problems. Too often deduc- 
tions are made with too little keen observation and 
thought on the problem, 


Insight 

can be taken as a deeper knowledge. The origi- 
nal notion appears to have been “ internal sight.’’ 
that is with the eyes of the mind or understanding. 

The dictionary defines internal sight to mean 
understanding or intelligent wisdom—mental 
vision or perception. It can also be taken as the 
fact of penetrating with the eyes of understanding 
into the inner character or hidden nature of 
things. It is a glimpse or view beneath the sur- 
face. So one can use their eyesight, but ‘‘ insight ” 
into a problem is required to get to the root of it. 

Too many people use their eyesight without 
thinking much at the same time. How can the 
foundryman get full value of his eyesight and 
deep insight at the same time? Many say, 
‘* Wider practical experience,’’ and this really im- 
plies ‘‘ more knowledge.”’ However, when know- 
ledge is attained, it is up to the progressive man 
to make every use of it. 


* Abstract of lecture read before the Burnley Section of the 
Institute of British Foundrymen. 


The study of metallurgy or co-operating with 
men specially trained in this will help any foun- 
dryman to adopt deeper reasoning on the many 
foundry problems met with. No thinking foundry- 
man will make a gulf between himself and the 
scientific man, but he will link up and thus find 
his own knowledge of added value to him, 

The metallurgist has his microscope, his ‘‘ frac- 
ture definer,’’ which is an optical instrument con- 
sisting of a lens or combination of lenses suitably 
adjusted by which objects are so magnified that 
details indistinct or invisible to the naked eye are 
clearly revealed. 

Professor Dewey has said: ‘‘ The future of our 
civilisation depends upon the widening spread and 
deepening hold of the scientific habit of mind.” It 
has also been said that: ‘‘ Knowledge is certainly 
precious to us, because we shall never have time 
to complete it.”’ So it should be appreciated that 
a deeper study into the many foundry problems 
met is of vital importance to every foundryman. 

Graphite. 

One of the most important of reactions and 
one that has a vital effect on the strength and 
structure of cast iron, is that of graphitisation. 
The study of this phenomena is a large one, and 
leaves a large field for study. 

The flaky form of graphite, showing large flakes 
or patches, is associated with weakness. By rubbing 
very grey iron with the finger, one can note the 
shiny graphitic coat, This is quite different from 
the graphite present in malleable iron, which is 
nodular in formation and an absence of the flake 
formation. The temper carbon resulting from split- 
ting up by heat of cementite exhibits this nodular 
form. 

In the case of grey iron, it is important to con- 
trol graphitisation, and this is done by considering 
many factors such as analysis of the mix, melting 
conditions, rate of cooling and type, size and sec- 
tion of casting. 

The control of the analysis has its effect on gra- 
phite formation, and, as is well known, silicon plays 
its part. As an illustration of the effect of cooling 


Fic. 2.—No. 3 CooLEp VERY 
Stowty uNnpER Siac. Ercnep Nitric 
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on graphite formation, a sample of No. 3 foundry 
iron was very slowly cooled, over a period of many 
days—the resultant pig giving a structure as shown 
in Fig. 1. This is very interesting as showing a pig 
with the carbon all in the graphitic form, with no 
combined carbon. The silicon was 2.63 per cent. in 
this sample. ; 
It is interesting to note the iron or ferrite 
crystals surrounding the graphite flakes. This 
micro (Fig. 2) shows the iron phosphide lakes, and 
from this segregation of phosphorus is plainly 
depicted. It is seldom in foundry practice that 
the cooling is so slow that no combined carbon re- 
sults. Such a slowly cooled pig gave graphite 
plates in some cases nearly 4 in. sq., with a result- 
ant pig that was weak and easy to break, 
In comparison with this sample, a piece of white 
iron before malleablising (Fig. 3) shows the carbon 
all in the combined form—as cementite. 
On annealing the iron carbide splits up into 
D 
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graphite or temper carbon and iron, giving a 
structure that is soft yet tough (Fig. 4). The back- 
ground shows a pearlitic structure, and the metal 
is very strong. : 

As a comparison of the effect of slowly cooling 
pig-iron, a sample of pig-iron of the same brand is 
shown in Fig. 5, that has been rapidly cooled 
immediately after casting. This sample 1s of much 
interest to foundrymen. In sampling a batch of 
pig, a number of pigs were found that were too 
hard to drill—yet gave a good No. 3 fracture in 
appearance. The analysis of the pig gave :—Total 
carbon, 3.85; combined carbon, 0.50; graphite car- 
bon, 3.35; silicon, 2.04; sulphur, 0.023; phosphorus, 
1.10; and manganese, 1.80 per cent. The pig is of 
the high manganese type, associated with high 
total carbon. 

Whilst there is nothing in the-actual analysis to 
explain such hardness, the micro photograph 
clearly shows a martensitic structure, and was the 
result of quenching the pigs on the pig bed at a 
critical temperature around 700 to 800 deg. C. 
Fig. 6 shows a remarkable star formation of 
graphite, and this is persistent throughout the 
whole structure. 

The chilling of this sample had the opposite 
effect to that shown by slow cooling, but the pig 
had had time enough cooling through the higher 
temperature range to permit of graphitisation as 
shown. 

Much has been written on pearlitic cast iron, 
which is a product of ‘‘ control of analysis’ and 
** cooling of metal.’’ As an example of this, and 
showing how such material has been made, a 
sample of very tough scrap was examined (Fig. 7). 
This was an old tyre from a steam roller made 
25 years ago. 

This gave on analysis:—Total carbon, 3.16: 
graphite carbon, 2.60; combined carbon, 0.56: sili- 
con, 1.71; sulphur, 0.15; phosphorus, 0.87: and 
manganese, 0.42 per cent. 

The micro clearly shows the emulsified plates of 
ferrite and cementite, and explains the very tough 
nature of this sample. A patch of phosphide eutec- 
tic can be seen. A tensile test cut out of this 
sample gave 18.8 tons per sq. in., in spite of being 
cut from a thick flange. 


P1G-r1rron. 
MAGNIFICATION, 
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As has been stated, graphitisation of iron is a 
most important point to study. The sample of 
pig-iron containing no combined carbon has been 
noted, and, as stated, this condition is not found 
often in foundry castings. Cast iron, however, 
will, if heated repeatedly, give a condition when 
all the combined carbon or carbides will be broken 
up with resultant formation of graphite. 

A sample of scrap (Fig. 8), taken from an old 
vat, found its way into a foundry. An examina- 
tion of this showed a badly burnt and oxidised 
condition. The effect of using this scrap in fairly 
large proportion in a mix gave badly gas-holed, 
chilled and dirty castings (Fig. 9). 

The analysis of the casting was: 
2.99; silicon, 2.13; sulphur, 0.13; 
1.20; and manganese,’ 0.34 per cent. 


Total carbon, 
phosphorus, 


12, 1925. 


The high sulphur and unbalanced condition with 
low manganese are noteworthy. This could be 
largely, if not wholly, corrected by the use of 
higher manganese in the mix and attention in 
fluxing and melting. 

The burnt scrap exhibited distinct burning, and 
oxide formation through sections l-in. thick, and 
the use of such scrap was condemned for many 
purposes. 

To revert to graphite in cast iron, one vital 
point as to the physical condition is the amount 
and form of the graphite flakes. The manner in 
which the continuity of the otherwise ductile 
matrix is broken up by the graphite affects the 
physical condition. So very coarse highly 
graphitic iron is brittle and lacks ductility because 
of the presence of numerous plates of graphite, 


Fie. 4.—ANNEALED Iron. 
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120 pias. 


as the relative weakness of the matrix is then 
noted. Graphite, because of its low specific 
gravity, will occupy a relatively large per cent. 
of the bulk of the metal. Thus, 3 per cent. 
graphite contains by volume 12 per cent. of that 
element. 

The rate of solidification of the metal, and thus 
cooling conditions, has its influence on the shape 
and size of the graphite flakes as well as the 
matrix structure. 

The sample shown in Fig. 10 of centrifugal cast 
iron shows clearly the fine condition of graphite 
with a 3.42 per cent. total carbon iron, with 1.9 
per cent, silicon. 

To illustrate this, a sample of open No. 1 highly 
phosphoric pig was spun into a mould to give a 
section l-in, thick. The graphite was very finely 
divided and the phosphide eutectic exceptionally 


fine, 
Kish. 

The formation of kish has been noted in pig- 
iron, and such graphitisation is sometimes noted 
in foundry work. This is noted as fine flaky par- 
ticles of graphite using through the molten metal 
and escaping in the air. It is essentially graphite 
resulting from the instantaneous graphitisation 
of primary cementite. The exact mechanism is 
not very certain, but the momentum of the reac- 
tion is such that the graphite is able to break 
through the surface tension and rise into the air. 

With the metal superheated no separation takes 
place, but begins with falling temperature. This 
formation of kish’’ can be noted in blast-fur- 
nace practice, especially when the metal is running 
very het and the silicon high. Such pigs show a 
‘‘kishy ’’ metal, and in use in the cupola require 
hot melting and such conditions as will assist in 
the solution of this graphite. 

It is interesting to note the rapid “ cooling off ”’ 
of such kishy metal. In the case shown, the metal 
mix in use had been successfully used for some 
time with one type of coke, and the ‘ kishy” 
castings resulted on a change of coke. Two pre- 
dominant factors were noted :—(a) very hot melt- 
ing, and (b) very high fixed carbon coke (93.5 per 
cent.). 

An analysis of the mix showed an increase of 
0.37 per cent. carbon by the use of this new coke, 
giving 3.72 per cent. total carbon in the iron. 
The mix was hardened up, and less new coke used 
to counteract this. 


| 
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It is possible that the time factor in cupola 
melting may not always be sufficiently long fully 
to take up the graphite in very kishy pigs, and a 
nuclei left in the metal for rapid graphitisation 
on cooling after tapping. An experiment with 
very kishy pigs was made, putting 10 ewt. of a 


Fic. 5.—Opexn anp Ctose Pic- 
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very grey pig through the cupola at the end of a 
blow. The furnace was melting very hot indeed, 
and this last charge was tapped out. The metal 
tapped was so grey that graphitisation was noted 
at the spout, and the metal rapidly chilled. The 
coke bed was examined, and some pieces of 
sponge’ were found that were full of ‘ kish,” 
the coke also being coated with this. 

Much investigation remains to be done to cor- 
rect up actual blast-furnace conditions, and 
resultant quality of pigs and the usage in the 
foundry cupola. 

A recent case examined of cracked castings was 
finally traced back to a batch of pig of quite good 
chemical analysis, but of peculiar physical condi- 
tion. The pig clearly shows the presence of oxide 
on micro examination. 


Cupola. 

The foundryman here has one vital spot in his 
practice. Eyesight plays its part, and without 
keen insight is apt to mislead. It is true one can 
see if the iron is hot and fluid, but it requires more 


Fic. 6.—-Pic-1ron too Harp to 


Dritt. Star Formation. GRra- 
PHITE MARTINSITIC STRUCTURE. 
Ercuep Nitric Acip. MAgniri- 
CATION, 120 pIAs. 


thought to know if the very best is being obtained 
from the plant. 

It is remarkable the amount of variation in 
cupola practice, and, before one can compare 
results, so many factors must be considered. In 
fact, each plant must be judged on its own merit. 


“usual. 
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After all the interesting and valuable data already 
written is considered, it is not desirable to go into 
technical details. 

Do foundrymen work their cupolas to suit the 
blowing plant? So many foundrymen change and 
alter their furnace practice from the wrong stand- 
point. Very often the engineer puts in the air 
plant, and the cupola is worked by putting on so 
much bed, charge coke, and try it out. If not hot 
enough, more coke, and so on until a stage is 
reached where hot melting is found. This is 
obviously necessary. 

The essential point is to know the air supply 
and the volume of air delivered. The pressure 
conditions are a function of the cupola design, 
etc. To alter the internal design and charging 
of the cupola to suit the air supply is often likely 
to lead to poor economy. Whilst knowing the 
scientific limitations of blast meters, the use of 
such is invaluable in cupola practice. Pressure 
conditions are secondary to volume, though 
obviously bound up with it. The thermal working 
of a cupola is now worked out to a nicety, and you 
have already had some useful data given at a 
previous lecture, 

Assuming 30,000 to 35,000 cub. ft. per ton per 
hour is required, the requirements can be judged. 
But this is at a suitable pressure, and with cor- 
rectly balanced charge to coke, should give good 
melting. This sounds easy, but undoubtedly some 
deeper insight into these conditions well repays 
the time spent. 

Keep an eye on the cupola—the zone position 
and condition, the coke usage, and especially the 
slagging conditions. 


Fic. 7.—Pearuite AND PHospHipe EvtectIc. 
Ercuep Nitric Actp. MAGNIFICATION, 
960 DIAS. 


The general tendency is to use too little flux. 
Fluxing plays an important part in melting pro- 
cesses. Slagging time is a point to be considered, 
especially on a long blow. 

Scrap. 

It is a difficult problem to control outside scrap, 
but more attention can be given to this than is 
It is suggested that scrap should be classi- 
fied as much as possible, particularly domestic 
scrap if more than one mix is made. So the 
foundryman has to keep his eyes opened to control 
the many foundry variables. The metallurgist 
can be an invaluable help in “looking into” 
problems, and it is this co-operation that will give 
a combination likely to keep foundry practice up 
to date, 

It is interesting to note that Germany before 
the war, after reducing the population to the same 
scale as in England, employed 50 chemists in 
industrial work to every six here. 


DISCUSSION. 
Incandescent Coke and Rusty Scrap. 

Mr. West said he could hardly agree with Mr. 
Poole about gas in castings resulting from oxidised 
scrap usage. It passed through a very thick bed 
of coke and there was sufficient coke there to 
reduce any oxide that was brought down. If Mr. 
Poole’s idea was correct, it would mean that in 
ordinary cupola practice they could not put in 
rusty scrap—otherwise, gassy castings would 
result. The star formation of graphite shown was 
an excellent illustration of graphitisation. He 
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had not seen anything like it before. Could the 
lecturer say if it had anything to do with the 
so-called inherent properties of pig-iron? The 
star formation of the graphite in pig used in the 
cupola may have an albetnee in the carbon forma- 
tion in the casting. 

Mr. Poote said there was a distinction between 
externally rusty scrap and metal that was oxidised 
right through. Rust would be fluxed off, but the 
melting conditions in a cupola would not reduce 
such oxidised or burnt scrap. The cupola melting 
conditions in this case, as stated, were on the 
whole tending to oxidisation. By the correction 
of the blowing and by using a higher-manganese 
mix, such a bad result was largely corrected. The 
star formation of graphite is very interesting. 
The condition of the graphite in the pig has an 
influence on the resultant castings, but much 
investigation has to be conducted before express- 
ing full opinion. Some interesting work is in 
hand on this point, 


Limestone and Rust. 

Mr. Pet asked for some information regarding 
the use of limestone as a flux for removing the 
rust or oxide. , 

Mr. Poote pointed out that there was a great 
difference between rusty scrap in which the metal 
was covered by a thin coating of rust on the out- 
tide, the rest being good metal, and oxidised iron 
where the iron was practically converted to iron 
oxide throughout the whole section. It might be 
a difference between 90 per cent. and 2 or 3 per 
cent. 

Mr. Pett said he understood the distinction. 
His question had reference to rusty scrap. Could 
one get rid of that rust and not diminish any 


Fic. 8.—Burnt Cast-1ron Scrap. ErcHep 
Nirric Acip. MacniricaTion, 120 pias. 


properties in the cast iron afterwards, by using 
a larger amount of limestone as a flux? 

Oxidised iron he had used on several jobs with 
the object of hardening the iron. Into a 10-wt. 
charge he put about 2 cwt. of the oxidised iron. 
They were making retorts which were cast either 
horizontally or vertically, and had to be made of 
hard iron, and that was the system adopted. 
What proportion of limestone would Mr. Poole 
recommend for reasonably clean scrap and what 
for very rusty scrap? 

Mr. Poote said he was convinced many foundry- 
men did not know the value of limestone. He 
would use more of it in the case of rusty scrap; 
28 to 30 Ibs. to the ton was an average figure in 
general use, but with rusty scrap he should have 
no hesitation in using 40 lbs, to the ton to © bbs. 
There might be some harm through using too 
much, but, generally speaking, harm was done by 
using too little. It depended upon the condition 
of the metal. With clean scrap and pig-iron quite 
clean one could get satisfactory results with a 
comparatively small amount of limestone, but 
sometimes there was a lot of dirt and sand, and 
there must be sufficient limestone to counter- 
balance that. Many foundrymen lost a_ tre- 
mendous amount of iron in the slag. His aim was 
to get an olive-green slag to run quite freely; 
with the minimum of iron present, they had the 
best condition. They did not want the slag to be 
thick and pasty, and the slag should not be 
“claggy,’’ refractory, or hard to melt. Per- 
sonally, he always advised people to try limestone 
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under the particular conditions, using 28 to 30 lbs. 
to begin with, and working up until the stage 
was reached where there were indications that it 
was harming the cupola. Starting with a clean 
furnace, he would guarantee to use in a cupola 
49 to 50 Ibs. of limestone without doing it the 


Fic. 9.—Gassy CASTING MADE OF BuRNT 
Sorap. 


slightest harm. In the case mentioned by Mr. 
Pell the oxidised iron was mixed with compara- 
tively good iron, which was for the purpose of 
making retorts. A better mixture could be used 
by eliminating the scrap and replacing it with 
a hard iron containing high-manganese, or a clean 
hard scrap. 

Mr. Hoge, in moving a vote of thanks to Mr. 
Poole, said he would have liked Mr. Poole to deal 
with the question of the cause and effects of gas 
in castings. If men like Mr. Poole would take 
up the metallurgical side of the foundry they 
would be able to give foundrymen much-needed 
help in matters such as that. 

Another matter in regard to which we would 
have appreciated fuller information was the effect 
of drying sand cores, slowly or quickly, to light 
brown, nut brown, or dark brown. How did it 
affect the core which had to be put in the casting? 

The vote of thanks was seconded by Mr. 
and carried unanimously. 


THE AUTHOR’S REPLY. 
Heavy Core Oil Tests. 

In reply, Mr. Poote said with reference to the 
drying of oil-sand cores, and particularly to the 
question of judging the baking by colour, the 
following figures may be of interest. 

Using one type of core oil, the mixture tried 
gave the following results:—The tests are an 
average of 12 cores in each case. The tensile tests 
were on a core made to 1 in. square, similar to 
a concrete test, but with special precautions with 
the jaws used on the machine. 


Fic. 10.—Grapuite 1n CenTRIFUGALLY Cast 
Piston Rinc Nor Ercuep. Macenirt- 
CATION, 120 pias. 


The time given was such as to get a similar 
colour to that noted by the foundryman when 
baking in the usual way. 


Aggy 
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Tensile Test, 1 in. Square. 


Time of Baking 23 mins. 38 mins. 60 mins. 
Temp. of Baking 240° C. 240° C, 240° C, 
Tensile test . 55 lbs. 111 Lb. 79 lb. 
Colour .. -- Light brown Nut brown Dark brown 
Compression, 2% in. Cube. 
Time . 60 mins. 75 mins. 90 mins. 
Temp. - 240° C. 240 C. 240° C. 
Compression .. 0.66 tons 1.10 tons 0.86 tons 
Colour .. . Light brown Nut brown Dark brown 


The colour “‘ scheme ’’ was taken from the usual 
method of judging in the foundry, and these 
figures refer only to the type mix in use. The 
comparative results are, however, of interest. A 
question of value was a comparison of emulsifying 
the oil—compared with the usual method of 
mixing the raw oil to sand damped and sieved to 
mix. 

Made and baked under the same conditions, the 
emulsified mix containing 1.9 per cent. by weight 
of oil, compared with the other mix containing 
3.1 per cent. by weight of oil, gave:— 

Tensile, 1 in, square. 
Emulsified oil mix , ... 361 lbs. 
Compression, 23 in. Cube. 
Emulsified oil mix 3.46 tons. 


The value of using emulsified oil is marked. To 
obtain the most satisfactory use of any core oil, 
careful attention to baking time and temperature, 
to suit the particular oil and type of cores, must 
‘be given. These points do not always receive the 
attention they merit, 


Iron and Steel Industry in Brazil. 


Mr. Ernest (Commercial Secretary 
to the British Embassy, Rio de Janeiro), in the 
course of his Report (dated September, 1924) on 
the economic and financial conditions in Brazil, 
states that the Brazilian Government last year 
suddenly broke off negotiations with the British 
group who had made proposals to establish iron 
and steel works in the country under the new 
law, and decided to submit the whole problem of 
the best means to adopt for the establishment of 
such industry in Brazil to a local committee nomi- 
nated for this purpose. As this committee 
consisted mainly of people who had no experi- 
ence in this branch of industry, as it does not 
exist in Brazil yet except in a tentative way, 
it was clear that but little useful result could 
be anticipated from its deliberations. 

In discussing the problem undue prominence is 
always given to the uncontested fact that Brazil 
possesses enormous deposits of high-grade iron 
ore, but the real difficulties in the way of either 
exporting such ore or of bringing it to some in- 
dustrial centre, to be converted into steel and 
steel-products, are either ignored or brushed 
aside as unimportant factors. These difficulties 
are largely connected with lack of adequate trans- 
port facilities. The issue is also confused by 
undue insistence on the utilisation of national coal 
in any projected iron and steel works. Such in- 
sistence is indeed less marked on the part of the 
owners of coal deposits than on that of various 
official experts. When it is remembered that the 
zones which the Committee recommended (and 
their views were adopted by the Government) as 
those suitable for the establishment of the industry 
are all deficient in means of communication and 
in other essential elements, including labour, 
especially skilled labour, it is not surprising that 
nothing has so far materialised, or seems ever 
likely to be, as a result of their recommendations. 
It should also be noted that the Bill founded on 
the Committee’s recommendations was opposed in 
the Senate with some vigour, though it eventually 
became law. The recommendations were also re- 
ceived with scepticism by a large proportion of 
the local Press, including some Government organs. 

The terms of this law are over-precise on some 
points and too vague on other essential points 
for it to be anticipated that anything practical 
ean result therefrom, while there would appear 
to be insuperable technical difficulties in the way 
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of any successful establishment and running of 
works in the three places specially chosen. The 
decree does not, of course, prevent any concerns 
from establishing works elsewhere, but the possi- 
bility of any Government favours being obtained 
would appear to be excluded, unless indeed such 
a concern have already obtained a contract under 
the old (1918) decree, and even then it is to be 
presumed that no special support could be looked 
for as long as the Government be pledged to the 
schemes such as those outlined in the law above 
detailed. It is, however, to be expected that the 
impracticability of the projected schemes and of 
the methods by which they are to be established, 
will at no distant date be realised, if indeed that 
is not already the case, and the way will then be 
open again for the attraction of foreign capital 
and technical experience to found this important 
industry in Brazil. 

The Electro-Metallurgica de Ribeirao 
Preto (Sao Paulo), working with charcoal and 
electric furnaces, continues ¢0 produce steel with 
considerable regularity, and the enterprise shown 
by the founder (Dr. Flavio Uchoa) is most praise- 
worthy. It is a purely national concern, and has 
already received the maximum loan of 5,000: 000$ 
from the Brazilian Government. It is the only 
concern of its kind at present existing in Brazil. 

Local works dealing with iron ore are the 
following :— 

Usina Esperanga, about 320 miles from Rio de 


Janeiro. These works have two blast furnaces for 
making pig-iron. Production in 1921 was 8,992 tons 
and 8,462 tons in 1922. This company has another 


furnace at Burnier, in the same district, which pro- 
duced 5,326 tons of pig-iron in 1921 and 4,477 in 
1922. Charcoal is well 

The Cia. Siderurgica Belgo-Mineira has works at 
Sabara, about 355 miles from Rio de Janeiro, with one 
blast furnace (charcoal) which produced 3,834 tons of 
pig-iron in 1922. One iron foundry and one copper 
foundry as well as a cement factory (from slag) exist 
in connection with these works. 

The company is erecting an open-hearth turnace 
for the production of steel, as well as a rolling-nill 
and a workshop. 

At Rio Acima, about 335 miles from Rio de 
Janeiro, Snr. Pedro Giannetti has a blast furnace 
working (charcoal) which is stated to have produced 
1,000 tons of pig-iron in 1922. 

The Cia. Nacional de Altos Fornos is erecting works 
at Gagé, about 290 miles from Rio, with a capacity of 
50 tons of pig-iron per day. Steel is to be produced 
by the electric process. 

The Cia. Electro-Siderurgica Brazileira has an 
electric furnace in Juiz de Féra with a capacity of 
from 10 to 12 tons per day of steel which is produced 
from pig-iron from the Esperanga works. 

Messrs. Magnavacca & Sons have erected a blast 
furnace at Bello Horizonte to produce .2 tons of 
pig-iron a day. It is now being tested. Other works 
are projected. 

All the above are served by the Central Brazil Rail- 
way, and are not far from Bello Horizonte, the capital 
of the State of Minas Geraes. 

Coal.—The annual output of Brazilian coal is 
computed at 500,000 tons, the principal mines 
being Sao Jeronymo, Butid, and Jacuhy in the 
State of Rio Grande do Sul, and Ararangua and 
Urussanga in the State of Santa Catharina. 

A decree has been issued granting favours to 
enterprises formed to produce by-products of 
national coal. 

Manganese.—The lack of transport facilities, 
principally of trucks and locomotives, has hindered 
the free development of export of this mineral. 
Exports in the first six months of 1924 were 72,884 
tons, compared with 160,265 tons in the corre- 
sponding period of 1923. 


Non-Ferrous Metals in Canada.—In 1923 there were 
333 establishments in Canada manufacturing products 
from metals other than iron and steel. They in- 
cluded 11 plants producing aluminrum and aluminium 
wares; 81 plants fabricating brass and copper pro- 
ducts; 20 plants in the whitemetal trade; 97 plants 
manufacturing precious-metal products; 108 plants 
making electrical goods; and 16 plants making miscel- 
laneous articles from non-ferrous metals. The capital 
employed by these concerns, as represented by the 
value of land. buildings, machinery, stocks on hand, 
cash, and collectable accounts, was $106.644.467, or 
about 4 per cent. over the total of $102,208,275 
reported for 1922. 
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Securing Cores in Moulds. 


By J. H. List. 


The writer does not so much wish to enter into 
the methods of how cores are secured in position, 
but more the question of the buoyancy that has 
to be taken into consideration which makes it 
necessary for the cores to be secured. 

The writer feels strongly on this subject, because 
a number of years ago, when quite young, he saw 
many bad wasters caused through this core 
buoyancy, and wishes to prevent similar mishaps 
overtaking the neophyte. 


Chaplets. 

Chaplets shoul! always be made of a good 
material—not too soft, or they may bend under 
strain. On the other hand, if they are too hard 
they may become brittle, and break under strain. 
A good mild steel is ~dvisable. They should be 
well roughened under the head, and the head 
securely riveted. The tinning should be a good 
coating, to prevent rusting. If it were possible 
to obtain chaplets and keep them in a dry store 
without any risk of rusting, this would be very 
advisable, as the tinning process is only a neces- 
sary evil, and causes blow-holes and the like. A 
chaplet for any particular job should preferably 
be on the strong side—the differe1ce in cost, com- 
pared with the cost of the casting, is minute, 


Clamps. 

Cast-iron clamps should only be used on very 
small jobs, and never for big work. Clamps 
should be always made of the best quality wrought 
iron, and of ample section. They must be 
periodically taken to the smith to be re-heated, as 
they suffer from grain growth similarly to chains. 

Before using a clamp it should be carefully 
examined for cracks, particularly at the bend. 
The writer has in his mind a clamp that must 
have been either badly crystallised or cracked 
before use, as it gave way under strain, and the 
result was a waster. 

Wedges. 

Wooden wedges are suitable for light jobs, but 

never for heavy. The steel wedge with fine taper 


is preferable, 
Beams. 

Beams should always be placed right across the 
box, and secured to the top flange. These should 
be of mild steel, and it is advisable and cheaper 
to use rolled steel joists. They are easy to clamp 
to the box parts, and their bending strains can 
be easily worked out. Or, in fact, they are avail- 
able in the makers’ catalogues under the subject 
of beams. Finally, in weighting down cores, ‘ iron 
to iron”? is the safer method. 

As eres are lighter than iron, they obviously 
float in the liquid metal. As an example of this, 
it is proposed to cite a flanged bend, 24-in. bore, 
one leg 3 ft. 6 in. from centre to face of flange, 
and the other leg 4 ft. 6 in. from centre to face. 
The metal thickness is 1} in. The pattern was 
bedded in the floor and covered with a top part. 
The top part was fastened down with four anchor 
bolts, each 2 in. dia. 

For ascertaining the upward pressure caused 
by fluid strain alone the equation the writer always 
uses is :— 

The projected area in square feet multiplied by 
the height of the runner in inches, measured from 
the top point of the casting to the top of the 
runner bush (in the case in question it was 27 in.), 
multiplied by the weight of 1 sq. ft. of iron, 1 jn. 
thick in Ibs. (40 lbs.) The result in Ibs. will be: — 

The projected area = (3 ft. 6 in. + 4 ft. Gin.) x 

(2 ft. + 14 in. + 1} in.). 
= 8 ft. x 2 ft. 3 in. 
= 18 sq. ft. 

It will be noticed that the equation ignores the 
extra projected area of the two flanges, because 
it is compensated for by the fact that by adding 
together the lengths of the two legs one gets really 
more than if the bend was measured on the centre 
line of the bend, and in shop practice it is much 
easier than taking into account the flanges. 
Foundrymen must always bear in mind that, 
generally, such caleulations as fluid strains are 
usually made more or less under difficulties, and 
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the easier the method used the better, providing 
error is made on the safe side. ; 

Continuing with the calculations we get:— 

88 x 27 x 40 = 19,440 lbs. = nearly 174 ewts. 

This, then, is the weight to be held down to 
overcome fluid strain alone. Obviously, it is 
dangerous to rely upon guesswork. 

The following considerations were the basis of 
the writer’s calculations. The core was made of 
loam, carried or supported with a strong cast-iron 
core grid. Strictly speaking, the weight of this 
core iron should be deducted from the calculated 
weight of loam, because this iron grid, of course, 
does not float—that is, not to mean anything. 
It is known, of course, that molten iron is a little 
heavier than cold iron. However, here again, 
bearing in mind that by not taking this into 
account the result will be on the safe side. 

The specific gravity of loam as is used by the 
writer is roughly about 2.2. The specific gravity 
of cast iron is 7.2. It will be seen, therefore, 
that cast iron is 3} times heavier than the loam. 
This buoyancy is really a question of displacement 
of iron, and in a simple way it will be assumed 
that there is a tank of molten iron, and it is 
desired to push under it a square block 6 in. x 
6 in. x 6 in. Now this block will displace its 
own area of iron— that is, 6 in. x 6in. x 6in. x 
0.26 lbs. = 56 lbs. The same thing applies when 
a core is held down in a mould and molten iron 
flows round and over it, and this pressure is 
trying to make the core float. As against this, 
however, the weight of the core must be deducted, 
because in the case of big jobs this core weight is 
a consideration. To return to the job under con- 
sideration, therefore, the area of the core must 
be calculated and its weight if the iron brought 
about its displacement. 

Then we have area in cubic inches, multiplied 
by 0.26, or roughly divided by 4 = Ibs. Area of 
24 in., i.e., the diam. of the core = z.R.2. 3.1/7 x 
12 x 12 = 452 sq. in. 

To arrive at the cube contents, take the total 
length of the two legs in inches, 3 ft. 6 in. + 
4 ft. 6 in. = 8 ft, = 96 in. 

Therefore: —452 x 96 = 43,392 cub. in., which, 
divided by four, = 10,848 Ibs. 

It would take, then, 10,848 lbs. to push this 
core down under a bath of molten metal, provid- 
ing it weighed nothing. 

The weight of the loam core may be quickly 
arrived at by allowing that loam weighs 3} times 
less than iron. We have already calculated the 
weight of the core in solid iron. Therefore 10,848 
divided by 3} gives weight of the actual loam core 

= 3,099 lbs., 

Then 10,848 — 3,099 = 7,749 lbs. = 69 ewts. 
This, then, will be the weight required to hold 
down this core in position, or, in other words, to 
prevent it from floating. Obviously, such a strain 
cannot be overlooked. 

There is thus a total upwards strain of fluid 
strain 174 ewts., which, together with core 
buoyancy (69 ewts.), gives a total of 243 ewts. or 
123 tons. 

This box is held down by 4%-in. bolts. The safe 
working strain on these may be taken as 15 tons, 
provided always they are well anchored. A wise 
foundryman, however, will not care to risk to 
this extent; at any rate, the author did not—he 
gave the holding-down bolts credit for 2 tons 
each—8 tons—and put on the top of the box part 
wel' distributed over the surface of the box, the 
greater weight being placed central, the remaining 
43 tons. 

The writer has not taken into account the 
weight of the top part. This, of course, is con- 
siderable, and must be left to the judgment of 
the person responsible at the time. 


United States Steel Corporation.—The United States 
Steel Corporation’s unfilled orders at the end of last 
month amounted to 4,817,000 tons, compared with 


_ 4,032,000 tons at the end of November, and 4,445,000 


tons at the end of December, 1923. 


Swedish Labour Dispute.—The labour dispute in the 
Swedish engineering industry has now been definitely 
settled, and a new agreement was signed last week 
which is to be valid for one year, and in all essentials 
is identical with the one recently expired. 
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Institute of British Foundrymen. 


EAST MIDLANDS BRANCH. 


ANNUAL MEETING. 

The annual meeting was held at the College, 
Loughborough. Mr. ‘8. H. Russell (Leicester) pre- 
sided over a good attendance of members. 

It was decided to send a letter of protest 
against the Birmingham Branch assuming the 
title ‘‘ Birmingham and Midlands Branch,’ in 
view of the wide area in the Midlands covered by 
their own. The Secretary was instructed to 
forward the protest to the President and Secre- 
tary of the Birmingham Branch, and to the Presi- 
dent and General Secretary of the Institute, 

The balance-sheet having been presented, the 
Secretary (Mr. H. Bunting) in his report stated 
there was a slight loss in membership during the 
year due in a great measure through a stricter 
enforcement of the rules as to arrears. One out- 
come of this was that with a reduced membership 
they had a substantial increase in subscriptions, 
and arrears now were very low. The meetings and 
visits to works had been well attended and 
enjoyed. 

The election of 
President, Mr. 


officers was as_ follows:— 
E. Stevenson, Nottingham; Vice- 
Presidents, Mr. H. Pemberton, Mr. J. E. Cox, 
and Mr. J. Lucas: auditors, Mr. T. Goodwin and 
Mr. H. J. S. Hilton; delegates to General Coun- 
cil, Messrs. T. Spiers, J. Lucas; Secretary, Mr. 
H. Bunting; members of Council, Messrs. A. S. 
Clarke, P. S. Russell, B. Vaughan. 


PRESIDENTIAL ADDRESS. 


The chair was then taken by Mr. T. Kingdom, 
headmaster of the Wyggeston Boys’ School, 
Leicester, and Mr. Russell delivered his Presi- 
dential address, in the course of which he said :— 

GENTLEMEN,—I make no apology for bringing to 
vour notice this evening the difficult question of 
the supply of suitable apprentices, and of their 
proper training. For many years the problem of 
obtaining a better class of apprentices in our 
industry has been before us, but up to now there 
is prac tically no improvement, either in numbers 
or in quality, at any rate speaking for our own 
district. I am quite aware that the remuneration 
just now paid to foundry workers is very low, but 
this is only a temporary phase, and will be 
adjusted sooner or later. This is not a real diffi- 
culty, as other countries where wages compare 
favourably with those paid to other trades have a 
shortage of apprentices. 


H.M. Inspector’s Report on Foundry Education. 

What are the real difficulties which keep out or 
drive away the better class of boys? H.M. Inspec- 
tor on Education, in his report on ‘* Education in 
Relation to Foundry Work,’’? makes the following 
statements: —‘‘ Foundry work is dirty, and is 
usually unpopular, so that the best boys in the 
district rarely take it up.’’ He says later:— 
“This is unfortunate, because moulding in its 
higher branches is a most interesting occupation, 
demanding a high degree of skill, and leading to 
the production of work of which the moulder can 
be proud. The general standard of foundries— 
i.e., sound and scientific organisation—is much 
below that of the United States and of a number 
of countries on the Continent.”’ ... Further, 
even in the most carefully planned foundry, the 
general conditions under which the men have to 
work are less congenial than those in many other 
industries. This is no doubt due in part to the 
dirty nature of the work and to the uncongenial 
conditions in which it is frequently carried out, 
but it is also due to the limited possibilities of 
advancement in the occupation, and to the lack of 
systematic schemes of instruction leading to the 
higher posts. The number of higher positions in 
foundry work is small compared with those 
available in other branches of engineering work, 
where a boy can feel that no position is abso- 
lutely beyond his reach should he possess the 
necessary ability.’’ After pointing out that under 
present conditions the foundry industry attracted 
only boys who are drawn from the lower classes 


of the community, and that the euyironment of 
the foundry and of the home tend to depress their 
already low mental outlook, the report continues : 
‘‘In engineering works it is unfortunately true 
that the general arrangement and lighting of the 
foundry is in most cases inferior to that of other 
shops. There are, of course, exceptions, and 
certain foundries in this country are models of 
arrangement and equipment. The best foundries 
are to be seen in works which make steel castings. 
Apart from the great steel foundries, which are 
models of their kind, the best foundries are those 
of motor car firms, With these exceptions, it may 
he said generally that in large engineering works 
the foundry is the most backward part “of the 
establishment. The work is necessarily dirty, 
especially where much floor moulding is performed, 
and there is a tendency for the shop, unless care- 
fully supervised, to become an untidy place, in 
which men work in dark corners, amidst heaps of 
sand and coke dust, littered with moulding boxes 
and serap.”’ The report altogether covers twelve 
pages, and makes an honest attempt both to indi- 
cate how boys should be attracted into the 
industry, and how they should be trained, but does 
not make any radical suggestions as to how 
working conditions in the foundry are to be 
improved. 
Filling Responsible Positions. 


It is my intention to use this report to illustrate 
the subject of my address, and I wish to draw 
attention to the statement I have just quoted: 
‘The number of higher positions in foundry work 
is small compared with those available in other 
branches of engineering work.’’ I do not agree 
altogether with this statement; there are many 
more openings for qualified foremen, super- 
intendents and managers, than there are moulders 
sufficiently educated and of the right calibre to 
fill them. If you inquire into the training of 
many of the men filling these posts to-day it will 
be found that they had but little foundry prac- 
tice in their youth, and were trained as pattern- 
makers, or even as engineers, and took up their | 
present jobs because of the lack of qualified 
moulders, and, considering their lack of practical 
knowledge, they venerally manage very well. But 
it is not to the good of the industry that it is 
unable to train its own apprentices to fill these 
positions. The opportunities are there, and we 
do not bring along men qualified to fill them, and 
that is why. to-night I wish to bring before you 
the question of getting a proportion of secondary 
school boys trained as apprentice moulders. Since 
the large development of secondary education, 
have you any knowledge of a secondary school boy 
serving his time as an apprentice? I cannot recall 
a single one. And yet is not this the very type 
of boy we really want? I believe we could absorb 
from 5 to 7} per cent, of the total number of 
hands, and find them good jobs at the end of their 
training. But before we have any hope of doing 
this it is obvious that some, at any rate, of the 
conditions under which they would work would 
have to be improved, and that a sound educational 
scheme has to be introduced. 

I was amazed to hear a_ prominent North 
Country ironfounder state a short time ago that 
no educational facilities for foundry apprentices 
as such, exist on the North-East Coast. Over- 
tures had been made to the Education Authorities, 
who insisted that the student should matriculate 
first. This is not the general attitude taken up 
by local education authorities. 


Two Successful Schemes. 


In Sheffield they have recently started a scheme 
which is the most promising I know of in this 
country. I gather from reports in the Press that 
the bovs between the ages of 14 and 16 are recom- 
mended to attend evening school classes, and to 


studv English, arithmetic and a special course in 
chemistry, and this tuition is available at many 
parts 


of the evening schools in different 
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of the city, thus enabling them to attend 
classes near their own homes. When they 
reach 16 years of age they are expected to 
attend a two years’ evening course at a central 
school, covering machine drawing, chemistry and 
kindred subjects. The last three years, that is, 
when the boys are from 18 to 21 years of age, are 
occupied by evening instructions in the principles 
of foundry work, given in the Metallurgical 
Department of the University of Sheffield. 
Students successfully passing through this course 
are entitled to a Foundry ‘Trades’ Technical 
Certificate. 

This scheme was only inaugurated this year, 
and I have no knowledge as to what progress has 
been made, but it obviously depends for its success 
upon two factors—first, the right type of boy 
being attracted into the industry, a boy who is 
ambitious and of a good type, and also upon the 
close co~peration of his employers. 

There is also an important development in 
#rance, where Mons. E, V. Ronceray has been 
mainly instrumental in getting a Foundry Tech- 
nical School class at Paris opened last year with 
18 students. This is part of an ambitious scheme 
fathered by the French Foundry Employers’ 
Association and by the French Government. They 
appear to be in the same difficulty over there as 
we are here; they have not been able to attract 
suitable foundry labour, and they hope to attract 
a good type of educated youth by providing a 
proper scheme of training, which will enable him, 
if fitted, to be promoted to a position of responsi- 
bility in the industry. District Associations 
arrange for part-time training instruction in their 
own districts, taking three years to complete this 
course. If he desires to go further, he can devote 
two more years to a preparatory part-time course 
held during two evenings per week, with a view 
to qualifying for entry to the Foundry Technical 
School. This final course occupies a full year. 
One hundred and sixty lectures are delivered 
during this course by well-known metallurgists 
and founders, with half an hour’s discussion at 
the end of each lecture, and there are 70 practical 
sessions in the pattern shop, foundry, laboratory. 
and drawing office, and visits to a works or to a 
laboratory once a week. The metallurgy of 
ferrous and non-ferrous metals, foundry organisa- 
tion, production systems and scientific control, 
are included, together with complete studies of 
the raw materials and methods employed in the 


‘industry. Subject to satisfactory work during 


the year, and to the passing of examinations, the 
student is entitled to a diploma as engineer of 
the school. 

I have also ‘been interested to learn that at 
Bolton arrangements are made by the Education 
Authorities for members of their Foundry Classes 
to spend about half of their time on practical work 
in certain foundries in the district under actual 
working conditions. Whether this is done in the 
evening, or whether it is included in a part-time 
or sandwich scheme, such as exists in Leicester, 
T do not know, but in either case it gives the 
students an opportunity of seeing how jobs are 
handled in different foundries, and gives them a 
much wider knowledge of the trade than they can 
possibly obtain in one works only. Tt is obvious 
that this is of great advantage to the student, as 
the tendency nowadays is to specialise in one line 
only ; one firm will employ mostly loam moulders. 
others only green sand moulders, some again will 
almost exclusively use oil-sand cores, others do not 
know yet how to use them, and so on, with the 
result that an apprentice serving his whole time 
in one works has a partial knowledge only of its 
various branches and methods. 


School-Leaving Age Acts Adversely. 

After discussion with members of other trades, 
I find that many of them are in the same diffi- 
culty, and T think that one reason is the large 
development in Secondary School education, 
resulting in boys staying at school until they are 
16 years old at least. May I remind you that all! 
children educated in Council Schools take an 
examination at the age of 12 or so. All who reach 
a certain standard have the choice of attending 
a secondary school free of all fees, on the con- 
dition that they remain at school until 16 years 
of age. We can assume that the cream of the 


Fesruary 12, 1925. 


boys pass this examination and take advantage 
of those facilities. Whilst I am not attacking 
the development of our educational system, is the 
result of this improved training of any benefit 
to industry’ As far as I can see, industry suffers 
in that those boys who should be the future crafts- 
men of England go into offices, banks, insurance 
offices, in fact, any sort of cuff and collar job. 
and far too many of them are lost to a productive 
industry. In many cases this is due to the 
influence of the mother, who is anxious to see 
them in a so-called respectable job, does not like 
them to come home wearing dirty clothes, and 
considers the social status of a clerk to be higher 
than that of a moulder, mechanic, or operator. 
But even then there are still plenty of applica- 


. tions from boys who wish to learn engineering, 


which is usually quite as dirty a job as that of 
a moulder, and yet suggest the foundry to these 
boys, and they fade away. Why is it? 


Prejudice against Foundry Employment. 

The trade has got a bad reputation, and this is 
partly due to the large number of dilapidated and 
insanitary premises in which foundry work has 
been carried on, and which still exist in many 
places. I have seen it stated that there is a deep 
traditional feeling existing in opposition to the 
moulding trade, which exists also in both the 
educational profession and the medical profession, 
to the detriment of the industry generally. 

We have invited Mr. Kingdom here, hoping 
that he will be able to make some suggestions to 
us as to how we can get a proportion of Secondary 
School boys into the foundry industry. There are 
many things the industry itself has to do before 
we can hope to get these boys into our works. In 
the first place, there is a strong impression that 
unless you get the boy at 14 years of age it is not 
possible to train him as a good moulder, and this 
is an idea IT had myself for some time, but this 
really is not so: an intelligent lad of 16 or 17 
years of age in three months will have as good a 
knowledge of practical work as the boys who 
started at 14 years of age, if the firm who employ 
him. lay themselves out to train him properly, 
and not let him spend most of his time running 
errands and doing odd jobs for the men. 


Procedure in Training. 

Where the works are large enough, it seems to 
me desirable that the boys should be put under 
the charge of a competent man who will spend all 
his time with them, working for a short time with 
each one individually, and then passing on to 
another. After they have acquired a good know- 
ledge of making small cores and simple small 
moulds, they should follow on with a carefully 
thought-out scheme which includes assisting in 
making large cores, large moulds, and in the most 
promising cases a special course in the sand shop 
and in the cupola. If at the same time these boys 
attend evening classes on machine drawing, and 
a specially-arranged course covering metallurgy. 
the theory of the cupola and other allied subiects, 
a boy entering a foundry at the age of 16 or so 
will have a far better knowledge of foundry work, 
and be better qualified to obtain a good situation 
than the average moulder we turn out now. 

The plea is often raised that a boy who has 
done a full day’s work in the shop is too tired to 
take advantage of evening-school training. Tf 
this is so, it seems to me that the boy is being 
asked to work too hard, and that the fault lies 
with the employer. 

But the smaller foundries must not leave all the 
work to the larger ones. In many ways they are 
better qualified to train apprentices, as_ the 
employer or manager can give his personal atten- 
tion to the boys, and see that some scheme as 
outlined is carried out. Also the work is usually 
more varied, and there is less repetition in smaller 
works. 

In Leicester we find that, although we have a 
foundry class specially arranged at the Technica! 
College, the boys in the foundries have not a 
sufficient general education to take advantage of 
this. It is very difficult to get these hoys to con- 
tinue their education at an evening school, but 
as T have already said, at Sheffield they are 
making a strong attempt to do this, 

Secondary school boys are well up to the 
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standard of knowledge required to take advantage 
of a special foundry class, and would find interest- 
ing and stimulating the information that to our 
present apprentices is almost incomprehensible. 

We must realise that new conditions require new 
methods, and with the steady expansion in trade 
which I believe is now before us, we have got to 
grapple with this problem and get out of the rut 
we are now in. It is up to every one of us to do 
all he can to improve foundry conditions, by 
keeping the place clean and tidy, providing 
adequate washing facilities, and encouraging the 
more promising boys in various ways. - 

I am hoping that the discussion which will, I 
hope, follow will indicate a method by which we 
in the East Midlands can take our part in the 
movement which has started in other parts of the 
country, by which we can attract into our 
important industry a reasonable proportion of 
Secondary School boys. 


Commerce Robbing Industry. 

Tae Cxaarrman (Mr. Thomas Kingdom, M.A.) 
pointed out, as head of an important secondary 
institution, that owing to the great increase in 
the numbers attending such schools, far more boys 
and girls tend to go into the offices and banks, 
and thus join the black-coated clases, as they were 
called. Now, it was also true that there was not 
room in these particular callings to absorb all who 
wished to enter the ranks, and so there was the 
definite danger and the loss to industry that the 
worse half of the army of recruits from the schools 
would be offering itself for positions, as the better 
half would naturally be selected by the employers 
in the callings first sought after. This was a 
matter which the industrial leaders should take 
seriously to heart—they must realise that if they 
wanted the better brains of the boys and girls 
they must set their house in order and set out 
to attract the better brains into the jobs which 
industry had to fill. They should seek to attract 
not only the boys straight from the elementary 
schools, but also those from the secondary schools. 
To do this they must be prepared to offer a wage 
which would attract and conditions of work which 
were attractive. Some might make a demur as 
to the older age at which the secondary schoolboys 
came into industry, but he was sure they would 
find, apart from the better trained brains, that the 
training received in such schools would result in 
the lads picking up very quickly all that the boy 
who had started at 14 appeared to have gained. 

He reminded the members that the training 
which was given in the secondary schools was not 
vocational—their main business was to provide a 
trained intelligence, which would, in a sense, be 
the raw material on which the employer had to 
work. They did not profess to train the boys and 
girls for any special jobs, but it was their duty as 
teachers to train youth not only for the means of 
a livelihood but also for life. 

Mr. G. F. O’Riorpan said he would like to asso- 
ciate himself with the remarks expressed by Mr. 
Kingdom, and also congratulated the Branch- 
President on bringing forward a matter of 
national importance. He had been invited to 
make a criticism of the Paper, but from its 
nature it appeared to him more desirable to direct 
his remarks towards establishing solutions of the 
difficulties stated rather than to offer criticism. 


Salaries and Suitable Youths. 

Certainly industries have passed through bad 
times, and of these the foundry is no exception. 
Some have not survived the struggle, while others, 
it is pleasing to record, are indicating a revival. 
We are well aware of the obstacles which have 
interfered with the development of industrial pro- 
gress. The factors which appear to have direct 
influence on the foundry employment question 
appear to be wage difficulties, and difficulties ex- 
perienced in obtaining a suitable supply of youths 
as apprentices and sufficient skilled workmen to 
receive the higher positions. In Leicester the 
foundry plays an important part in industry, since 
industry depends on the output of machinery, 
which, in turn, depends on engineering processes. 
The foundry is the most indispensable and_per- 
haps the most scientific section of the engineering 
industry, and, to quote the author, ‘ there is no 
department which demands a higher degree of 
skill than the foundry.” 
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Speaking with knowledge of foundry work, he 
could not admit that the work is more disagree- 
able or dirtier than the other branches of engineer- 
ing, excepting the pattern shop and the drawing 
office. The dirt that does exist—and certainly 
there is plenty of dirt in all factories—is what 
might be termed ‘‘ clean dirt ’’ of a type infinitely 
easier and less obnoxious to remove than that 
acquired in the fitting shops, erecting and boiler 
shops, and if the dirt is honourably obtained from 
honest work there is no disgrace. The unpopu- 
larity of the foundry was due to the general 
ignorance of conditions, and partly to ignorance 
of the possibilities of advance, and partly senti- 
mental reasons. It is another example of 
‘‘ giving a dog a bad name.’’ There can be no 
doubt that the war brought about many conditions 
which affected the case in point. The licence per- 
mitted to youth during and subsequent to the war 
and the easing off of the educational processes in 
the schools were responsible for unbalancing the 
minds of the youth. To-day he wants to be the 
man of to-morrow without any effort and exertion 
on his own part. His actions are more or less 
influenced by sentiment and pride, while parents, 
on the other hand, are anxious to be relieved of 
control. Consequently there are selected situa- 
tions for them which demand general external 
appearance rather than internal capacities or 
mental ability. 


How Educational Schemes Operate. 

By proper co-operation between the various edu- 
cation establishments of the city it is conceivable 
that a remedy can be effected by establishing a 
sound system of propaganda between the various 
establishments and the foundry. In the city of 
Leicester there are elementary schools, inter- 
mediate schools, technical schools, etc., with func- 
tions more or less clearly defined. The secondary 
schools receive their supply from the elementary 
schools at the age of 11. The students are selected 
by examination, and the fittest are those who are 
to be found in these schools. Their education is 
of a good general form, aiming at the professional 
careers—say the clergy, teaching, medical, Civil 
Service, Army, bank, accountant. After a second 
process of selection, another percentage pass to 
the intermediate schools, where they remain to 
the age of 14, ultimately going into industry. 
Their education is of a general character, and, 
after having obtained employment, they spend 
certain evenings in the Evening Continuation 
Schools, finally being passed on to the evening 
Technical College courses. 

At the age of 13 another percentage of weaker 
youths pass through the larger meshes of the sieve 
and are drafted to the Junior Technical School 
and the Junior Crafts School, where they remain 
for three years and two years respectively, receiv- 
ing an education with a distinct bias for construc- 
tive trades. The remainder go into whatever 
work they can find, to earn as much as they can, 
leaving their future to fate. 

Upon examination it may be concluded that the 
natural feeding ground for industrial employment, 
including, of course, the foundry supply of youths, 
is the Junior Technical School and the Technical 
College. In these departments the students are 
brought up in a commercial atmosphere and are 
trained to think commercially. They become 
familiar with machinery at an early date, and 
obviously their minds become associated with these 
things. The courses, to some extent, are based 
on the needs of the industry. The students are 
not, however, taught a trade. It is also apparent 
that the poorest selection of youths intending to 
remain at school to the age of 16 attend the 
Junior Technical School, and for a city like Leices- 
ter, where industry is of more importance than 
the professional side, it suggests that the indus- 
tries are being fed by boys of lesser mentality. 
It is extremely bad policy. 

The professions would fail to cause much attrac- 
tion if the industry had to vanish, and so it might 
be concluded that a large percentage of the better 
type from the Secondary School should be attracted 
to the possibilities in the future of the foundry, 
ete. Before entering the industry a preliminary 
course of training in the Technical College is 
highly and strongly desirable. This can be done at 
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the age of 14 or 15, when the boy has made up his 
mind what he proposes to be. 


Remedial Measures. 


Al] this can be brought about first by co-opera- 
tion between the Technical College and the 
Secondary School, and second, by an efficient 
system of transference of boys from the Secondary 
School to the Technica] College. This latter class 
would be the class from which the future executive 
positions would be selected. The Junior Technical 
School would provide the genera] supply of youths 
ultimately rising to the foremen class, while the 
Elementary School youth who has left early would 
fill the minor posts and trust to luck and _ his 
ability for success. 

Very much good could be done by a meeting of 
the head teachers and principals of the 
Elementary and Secondary and Technica] Schools 
together with representatives of the Foremen’s 
Union and the Employers’ Association, and also 
the secretary for the Labour Employment Bureau. 

He suggested as an immediate step for propa- 
ganda purposes that arrangements be made 
periodically for visits to the foundry by sections 
of students under the vigilance of the class 
teacher. 

Mr. T. Spiers suggested that bovs might he 
taken into the works for six months before any 
educational work was done. By so doing he 
thought they would be better equipped to grasp 
principles, 

Mr. J. F. Driver paid a tribute to the work 
done by the Institute of British Foundrymen in 
encouraging a better training for foundrymen, and 
especially foundry apprentices. He felt perhaps 
the discussion had up to this point to some extent 
missed the boat,’ and that previous speakers 
had talked about the relative numbers of 
secondary school boys who went into the profes- 
sions compared to the pumber who went into engi- 
neering 


Good Prospects for the Foundry Apprentice. 


He did not agree that the foundry was neces- 
sarily a dirtier trade than other branches of engi- 
neering. It was not dirtier, for instance, than 
the automatic shop, boiler shop, or paint shop. 
Incidentally he did not agree that the best boys 
did enter the professions, but felt that a boy with 
sufficient grit to serve an apprenticeship in an 
engineering works was at least as desirable as a 
bov who entered a bank because it was comfort- 
able and clean work. He wondered whether 
foundrymen had realised that a man could become 
a fully qualified dentist in three years, and sug- 
gested that it would be impossible to be a fully 
qualified foundryman in that time. In his 
opinion, the chances of advancement for an edu- 
cated youth were probably greater in the foundry 
than in other sections of engineering. This was 
partly due to the fact that competition was less 
keen, and a smart, well-educated boy had excellent 
opportunities of rising to a responsible position as 
foundry manager. 

With regard to general education, he was 
strongly of the opinion that a good genera] educa- 
tion at school better fitted a vouth for any branch 
of engineering than a specialised education. If it 
was an alternative of Greek or handicraft, let the 
boy have Greek. He could quickly learn his handi- 
craft after leaving school, but it would be difficult 
to redeem the time lost to genera] education. 

Mr. Worcester said there were many obstacles 
to overcome before they beat down the prejudice 
of the public schoolboy against entering such a 
place as the foundry. There were admittedly 
bad conditions both as to the way they had to 
work and remuneration. He thought one reason 
why boys went into the black-coat jobs was the 
steadier nature of that employment on the whole: 
there was not the fluctuation in trade as a general] 
rule. Taking the last average or normal year, 
1913, he found statistics showed a moulder on the 
average was out of work two months in a year. 
Was it likely such conditions would attract the 
better type thev were all wanting? He referred 


to the remark that boys were too tired after their 


work to go to evening classes, and even when they 
did they were not in a fit state to receive instruc- 
tion. He was afraid there was a great deal of 
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truth in the suggestion that boys were worked 
too hard—they were being exploited in the shops, 
and no real attention was being paid to their 
proper technical training. 

Mr. E. Stevenson moved the vote of thanks, 
and Mr. W. T. Evans seconded, to Mr. Russell 
for his presidential address, and thanks were also 
accorded Mr. Kingdom and Mr. O'Riordan for 
their attendance and most helpful contributions. 


Making a Rope Pulley. 


By A. GREENHALGH. 


The pulley, the making of which is to be 
described, is 10 ft. in diameter, with fifteen 
grooves, and with splitting cores to be cast in so 
that the pulley can be split in halves. The duty 
of the moulder being to assemble the cores together, 
these generally being made by the coremaker. 
The first duty of the moulder is to fix the spindle. A 
hole is dug in the floor the desired depth, about 
13 ft. in dia. This will give room for ramming 
up the cores and room to work in. The spindle 
having been set, a hard, black sand bed is made 
with the strickle board. Upon this bed the arm 
cores are first set, these being eight in number. 
A centre line is marked across the bed, then the 
face arm cores, together with the splitting prints, 
are placed in position on each side of the centre 
line. The cores are set by a gauge stick from the 
outside edge to the spindle. The other four arm 
cores are now placed in position. It will be seen 
from Fig. 1 that these cores have a flange round 
the bottom. This gives the thickness of the rim 
and prevents the groove cores from being rammed 
in. The joints of the cores are now made good. 
The holes cut out for staples rammed up and 
vents brought to the top. The “ splitting ’’ cores 
for the rim are now fixed in the other cores, 
with the round cores for bolting together the two 
halves, after having been split. Fig. 1 shows the 
rim ‘‘splitting’’ cores in position. The groove 
cores can now be placed in position, the joints 
of these being daubed up with loam to prevent the 
sand from trickling through in the course of 


ramming up, the space behind these cores being 
rammed very solid, especially at the bottom. 
After about 6 in. has been rammed, the groove 
cores should be tried with a gauge stick. 

A smal] wedge or piece of scrap driven between 
the joints will prevent the tops of the cores from 
being rammed in to a less diameter than the 
bottom. The cores can now be rammed to the top, 
care being taken that no loose sand gets down 
the rim in the course of ramming. ‘To prevent 
this bricks or pieces of board can be placed round 
the top. 

The spindle can now be taken out, the joints in 
the boss made good, and the splitting cores fixed. 
Next comes the centre core. The boss is generally 
covered by a loam cake, through which are the 
runners. Fig. 2 is a sketch of boss. 

The top can be covered by a loam plate or a top 
part. To cover the rim a series of flat cores are 
used, having a radius somewhat similar to the 
pulley, and having concave and convex ends, so 
that one will fit in the other, and can be used for 
any diameter of pulley. The top part can now be 
put on, the arm cores being wedged down from 
the top part. The box is now rammed up, vents 
carried through to the top, runner and risers made 
up, and the job, after weighting, is ready for 
casting. 
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Oil Fuel for Blast Furnace Work.* 


By Dan PERIETZEANO. 


The Rumanian Government revently allocated a 
small plan. for experiments in the use of mazut 
(the residue of crude petroleum) for blast-furnace 
work, with the view of ascertain.ng the metal- 
lurgical possibilities of making use of the 
country’s “ih oil-fuel resources. The object of 
the experiments was to find out whether it was 
practicable to replace in part the customary fuels 
by other and cheaper fuels. From an economical 
point of view there can be no question of sub- 
stituting mazut for coke or charcoal, as the cost 
of the first-named fuel is too high. It was chosen, 
however, because of the facilities it offered for 
carrying out the experiments and because of 
certain analogies in its use with those of natural 
gas and pulverised coal—the fuels ultimately con- 
templated. Only the partial replacement of coke 
is contemplated, retaining the latter for its reduc- 
ing function, as, for example, in the Swedish 
electrical smelting furnaces, where 65 per cent. of 
the coke is replaced by electricity. 

The experiments were carried out in a blast 
furnace of a very old type, with a capacity of only 
50 cub. m, (1,760 cub. ft.), and operated with char- 
coal. The section had the following dimensions :— 
Diameter of hearth, 5 ft. 6 in.; diameter at top 
of bosh, 10 ft.; diameter of throat, 5 ft. 11 in.; 
height of hearth, 3 ft. 3 in.; height of bosh, 
6 ft. 3 in.; height of shaft, 26 ft. 3 in.; total 
height, 35 ft. 9 in. The blast, heated to between 
300 and 400 deg. C. in Cowper stoves, was injected 
through two tuyeres at a pressure of 1 lb. to 1.6 Ib. 
per sq. in. 


Section or Compustion (Last Form vseEp). 


The mazut, heated to between 80 and 100 deg. C. 
in electric stoves (it ignites at 136 deg.), contained 
only very little sulphur (0.5 per cent.), and had 
a calorific value of 10,500 cal. The quantity 
delivered was measured by intermediate tanks one 
cub. m, (say 35 cub. ft.) in capacity, placed first 
at a height of 13 ft. and afterwards of 33 ft. 
(charging platform). It was found necessary 
ultimately to inject the mazut at a much higher 
pressure, namely, at 8 atmospheres (120 lbs. per 
sq. in.) by means of a pump and an accumulator. 
The composition of the principal ore was as 
follows: SiO,, 16.90; Fe,0,, 62.91; Mn,O,, 4.02; 
Al,O,, 0.49; CaO 3.60; MgO, 1.09; P,O,, 0.15; 
SO,, 0.20; and H,O, 11.20 per cent. 

The charcoal was of good quality and the lime- 
stone was very pure. Three Le Chatelier thermo- 
electric couples placed at three different levels 
were used for taking the temperature of the blast 
furnace. Tappings were made every three hours. 

It was found that in order to ignite the mazut 
it had to be finely atomised and mixed with twice 
or three times the amount of air theoretically 
necessary. With a less quantity of air the mazut 
did not ignite on contact with the incandescent 
materials in the hearth, and oozed through the 
joints of the blast-furnace brickwork. Experi- 
ments with regard to the inflammability of mazut 
were made in the open air and in a tube filled with 
a mixture of materials similar to those contained 
in the blast-furnace hearth. These showed that 
the length of the flame, which was about 13 ft. 
in the open air, was reduced to 3 ft. 3 in. in the 
tube. Moreover, an incandescent body placed at 
a distance of less than about 12 in, from the 
injector nozzle did not ignite the mazut; beyond 
12 in. the mazut did ignite, and the intensity of 
the flame increased up to a distance of about 
10 ft., after which it decreased. 


** Revue de Metallurgie.” 
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The best temperature for the mazut is 80 deg. 
C.; below this its viscosity hinders atomisation, 
while above it, it deposits carbon. The pressure 
employed varied from 0.4 to 8 atmospheres (6 to 
120 lbs. per sq. in.). The more the pressure was 
increased the better was the atomisation. It was 
found possible to reduce the nozzle of the injector 
from 5 mm. (} in.) to 0.5 mm., but with this small 
diameter special precautions had to be taken to 
prevent the choking up of the nozzle. 

The atomisation of the mazut was effected either 
by air pressure or by pressure applied direct to 
the mazut. No particular advantage was observed 
with either of these methods. The adjustment of 
the injection was governed by the section, the 
form and nature of the tube delivering the mixture 
of air and atomised mazut to the blast-furnace 
hearth, and the distance between the injector and 
the interior of the furnace. 

In the course of adjustment the following 
observations were made:—(1) The inlet sections 
to the furnace must be such as not to reduce the 
air pressure. (2) The dimensions of the tube 
delivering the combustible mixture must be suffi- 
cient to permit the development of the flame. The 
form of a truncated cone joined at its wider end 
to the truncated cone of the tuyere was that 
finally adopted. (3) In order to withstand the high 
temperatures developed this tube must be lined 
with some refractory material. This consisted at 
first of bricks of similar quality to those in the 
blast furnace, and finally of magnesia. (4) The 
injector must be kept at a distance of about 
6 ft. 6 in. from the interior of the furnace. 

The last installation tried worked continuously 
and satisfactorily. Two injectors were used, placed 
in the plane of the tuyeres. The combustion tubes, 
about 6 ft. 6 in. long, permitted the introduction 
of supplementary hot air, supplied by flexible pipes 
connected to the principal hot-blast pipe. The 
magnesia lining of the combustion tube was 2 in. 
thick, while the tuyere itself, of a special form, 
had also an inside layer of magnesia of the same 
thickness. The whole structure was firmly held 
together in order to withstand the vibration 
caused by the violent combustion of the mazut. 
The working of each injector was watched through 
a peep-hole, and the injection nozzle was cleaned 
by means of a T-cock. 

During the final stage of the trials the combustion 
of the mazut was complete: neither the gases nor 
the dust from the furnace throat, in fact, showed 
any difference as compared with the operation of 
the furnace without mazut. The author found 
that the injection of mazut into the hearth exer- 
cised a certain refining effect on the pig-iron, 
which became mottled instead of grey as in 
ordinary working. The silicon content decreased 
from 2 to 0.5 per cent., and even to 0.14 per cent. 
in an exceptional case. The manganese content, 
normally very high—as much as 7 per cent.— 
decreased to 4 per cent,, and even to 0.52 per cent. 
in the exceptional case just mentioned. The 
carbon content was also reduced: exceptionally it 
fell to 1.31 per cent. in a bear formed in front 
of one of the injectors, 

Generally it was found that the higher tem- 
perature produced by the combustion of the mazut 
increased the fluidity of the pig-iron, except, of 
course, when the oxidation of the iron was too 
pronounced, which rendered it pasty. 

After the mixing of the burden used to obtain 
pig-iron with 7 per cent. manganese, the propor- 
tion of charcoal replaced by mazut did not exceed 
12 per cent. The quantity of the charcoal 
remained the same, the quantity of ore only being 
varied. One lb. of mazut was considered as 
equivalent to 1.5 lb. of charcoal. The object of 
increasing the manganese in the charge was to 
protect the carbon and silicon from oxidation. 

The author considers that a blast furnace of 
larger capacity would be more suitable for 
experiments of the kind, and that the section 
should be similar to that of electric smelting 
furnaces. 


Morris Morors, Limtrep, intend opening a factory 
in France in order to surmount the prohibitive import 
duties. 

A 14-n.p. Bean car has been despatched to Kenya 
Colony for the use of H.R.H. the Duke of York 
throughout his tour of East Africa. 
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The Use of Scrap in Iron and Steel 
Manufacture.* 


By J. E. Fretcner, M.1.Mech.E. 

The necessity for the use of iron and steel scrap 
is being emphasised in many directions. The 
effect of its use in increasing proportions is also 
causing concern, especially as the quality of the 
ferrous products is greatly influenced, not always 
for good, by such liberal admixture with virgin 
materials. 

The Bessemer converter, the open-hearth steel 
furnace, and the foundry cupola, together with 
the blast furnace and puddling furnace, are most 
seriously affected by the scrap question. An esti- 
mation of the approximate amount of scrap 
annually thrown upon the world’s markets is very 
difficult, but it is worth while examining the 
effects of an estimated percentage return of manu- 
factured material. For this purpose we will 
assume the average life of ferrous material to be 
twenty years, the loss through wear and tear 
(abrasion and corrosion), shipwreck and _ irre- 
parable disappearance 20 per cent., and manufac- 
turing losses 10 per cent. (works scrap). Of 100 
tons of castings made per week in a foundry con- 
tinuously occupied with a certain class of work, 
the serap returns may not exceed on the above 
basis of computation, say 15 to 20 tons per weck, 
assuming that the worn-out products of earlier 
years are all returned. In some cases the works 
scrap may reach 25 per cent. of the total weight 
cast, and the average life of the castings may be 
only ten years. In such cases the scrap available 
would be, on the same output (100 tons per week) 
about 35 tons per week. In the foundry industry 
a considerable amount of scrap is lost through 
not being returned to the foundry for remelting. 
Thus, a good deal of ingot-mould scrap produced 
in a steel works is used in the steel furnaces or 
charged into blast furnaces. In wrought-iron 
works a not inconsiderable weight of casting scrap 
finds its way into the puddling furnace, and the 
use of scrap castings in ‘blast furnaces accounts 
for further loss to the foundry. 

In the main, therefore, it would appear that the 
average percentage of scrap returned to the iron 
foundries does not exceed 30 per cent. of the 
output of castings. This means that 70 per cent. 
of the mixtures used must be virgin pig-iron, there 
being only sufficient scrap to constitute 30 per 
cent. of the charge. 

When it is remembered that 40 to 50 per cent. 
serap is often desirable in cast-iron mixtures, and 
indeed often necessary in order to obtain suitable 
iron analyses, fluctuations in the national scrap 
supply obviously produce ever-recurring difficulties 
due to shortage. 

Resort has to be made to steel scrap, and to the 
re-melting of pig-iron in order to produce satis- 
factory scrap for the cupola or other re-melting 
furnace charges. These procedures increase the 
cost of manufacture, and are not always produc- 
tive of the results desired. In the interest of the 
ironfounding industry it is clear that any 
research which tends to lower the scrap losses in 
the foundry is of national importance from the 
point of view of production costs and better cast- 
ing quality generally. But, if only 30 tons of 
scrap are available per 100 tons of castings pro- 
duced, the effect of reducing works scrap by 
diminishing the percentage of wasters and weight 
of scrap runners, risers, etc., is to necessitate a 
larger use of bought scrap. This is seen in the 
following estimation of the weight of pig-iron and 
scrap required per 100 tons of castings when the 
works waste in percentage of metal charged is 
10 per cent. and 5 per cent. respectively, 70 per 
cent. of the scrap so produced being re-meltable 
(estimated). The mixture is assumed to be 70 per 
cent. pig and 30 per cent. scrap. 

Case 1.—111.1 tons of metal charged per 100 tons 

castings. 
11.1 tons scrap produced, 
7.77 tons re-meltable. 
Pig-iron used in charges 77.77 tons. 
Scrap do. 33.33, 
Net weight of scrap required per 100 
tons castings = 25.56 tons. 


* Published by permission of the Director of the British 
Cast Iron Research Association. 
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Case 2.—105.26 tons metal charged per 100 tons 
castings. 
5.26 tons scrap produced, 
3.68 tons re-meltable. 


Pig-iron used in charges 73.68 tons. 
Scrap do. 31.58, 
Net weight scrap required per 100 tons 

castings = 27.90 tons. 


Normal iron feundry practice may be taken as 
represented by the two cases described, the bought 
scrap required per ton of pig-iron used in foundry 
work being from 6.5 to 7.5 ewts. when the amount 
of scrap in the cupola charges is 30 per cent. 

It is by no means uncommon to find foundries 
systematically using mixtures containing pig and 
scrap in equal proportions. In all such cases, 
unless the castings produced are of such a nature 
as to demand exceptionally heavy feeding heads 
or the proportion of waster castings is abnormally 
large, the weight of bought scrap per ton of pig- 
iron used may reach from 17 to 19 ewts. 

When the market value of scrap is considerably 
below that of pig-iron the temptation, and common 
practice, is to use high percentages of scrap, with 
the natural result that it becomes scarce and its 
price rises simultaneously with a slackening in 
the demand for foundry pig-iron. 

Economically, therefore, estimating on the 
hypothesis that 25 to 35 per cent. of the casting 
output is returnable as scrap, it would be reason- 
able to aim for cupola mixtures containing 30 per 
cent. scrap as a maximum. This would tend to 
prevent fluctuations in scrap stocks and prices and 
would give a better pig-iron demand. 

The larger pig-iron demand would benefit the 
blast-furnace industry by giving longer runs on 
foundry irons, and would as a direct consequence 
tend to regularise the chemical and structural 
composition of the pig-iron made. 


Influence of Scrap on Sulphur Content. 

The use of heavy scrap proportions in the 
cupola charges is unavoidably prejudicial to the 
quality of the castings made therefrom in that 
the influence of the increased number of re- 
meltings raises the sulphur content in the iron. 

Take the case of a works where the scrap iron 
returns are 50 per cent. of the weight of castings 
produced and where the whole of this scrap is 
re-melted with an equal weight of pig-iron. If 
the pig-iron contains, say, 0.08 per cent. sulphur, 
and the first scrap, say, 0.10 per cent., the result 
of succeeding remelts will be an increase each 
time in the sulphur content until at about the 
twelfth remelt the metal contains about 0.14 per 
cent. The first remelt adds 0.03 per cent. sulphur, 
the succeeding casts absorbing a rapidly diminish- 
ing quantity until an equilibrium is reached, when 
there is little further absorption, dependent on 
the manganese content in the pig-iron and scrap. 

Beyond this saturation point the metal, when 
subject to further remeltings, becomes viscous and 
gas-charged, the castings being prone to porous 
defects and blow-holes. 

There is little doubt that many foundry troubles 
are directly due to the use of sulphur-saturated 
scrap, and as a national safeguard the regularisa- 
tion of scrap in cast-iron mixtures is desirable. 

While the influence of sulphur can be minimised 
by slag control both in blast furnace and cupola 
and by the presence of manganese in the burdens 
and mixtures, it has been proved that there is 
a limit to the percentage of repeatedly-melted 
scrap iron which can be usefully employed in 
furnace charges. 

A point which has been previously emphasised 
by the writer is the susceptibility of low-carbon 
iron and steel scrap to absorb sulphur. In all 
furnaces wherein coke and metal are in heated 
contact, the steel or wrought iron or low-carbon 
pig-iron ‘being heated or fused absorbs sulphur 
more readily than do the higher carbon irons. 
This has a bearing on the scrap problem, and 
points to the necessity for keeping serap_per- 
centages as low as practicable when steel and low- 
carbon scrap is used in the blast and cupola fur- 
naces. The value, from the quality standpoint, 
of virgin ores in the blast furnace, and virgin pig- 
iron in the cupola, in such proportions as will save 
the metal produced from deterioration when 
repeatedly remelted cannot be over-estimated. 
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Institute of British Foundrymen. 


Annual Dinner of the Newcastle Branch. 


The Annual Dinner, which was held in the 
Grand Assembly Rooms, Barras Bridge, New- 
castle-on-Tyne, on January 24, proved to be a 
very enjoyable event. The Chair was occupied 
by the President of the Newcastle Branch (Mr. 
J. W. Frier) and there were over 100 members 
and visitors present. Ladies were invited for the 
first time. 


The guests of the evening were :—The Deputy 
Lord Mayor (Councillor Arthur T. Lowe), repre- 
senting the Lord Mayor of Newcastle-upon-Tyne, 
Lt.-Col. Sir A. G. Hadeock, K.B.E., F.R.S., Major 
K. C. Appleyard, Mr. R. O. Patterson (President 
of the Institute) and Mrs. Patterson, and Mr. 
J. G. Pearce, B.Sc., Director of the British Cast 
Iron Research Association. 


Apologies for absence were received from Sir 
Archibald ©. Ross, K.B.E., who, unfortunately, 
was confined to his bed with a severe cold, and 
Mr. Summers Hunter, C.B.E., J.P. 


The toast of ‘‘ The King’’ having been duly 
honoured, ALDERMAN Epwarp _ proposed 
“The Municipalities of Tyneside.’”” He said he 
thought the toast was a most important one, as 
it comprised all those august bodies on the north 
and south side of the River Tyne, the busiest and 
most important river for its size in the world. 
The duties of the Municipalities were increasing 
every year and he was afraid the public had very 
little idea of the immense amount of work that 
was done by the members of their Town Council. 
It was the duty of the people to see that they had 
the very best men to manage the affairs of their 
town and that they were given as much help and 
encouragement as possible. 


Tue Deputy Lorp Mayor, in responding, apolo- 
gised for the absence of the Lord Mayor, who had 
been called away on important business. 


He remarked that from ancient times New- 
castle had always been noted for its grindstones, 
its keelmen and its smiths (which, of course. 
included foundrymen). Since the war tremendous 
changes had taken place in both the industrial 
and political worlds and also in the civic outlook 
of things. Newcastle was becoming more closely 
allied to Gateshead and the new bridge which 
was to be built would be a great advantage to 
the two towns, besides giving much work to the 
district. Why should Gateshead always have been 
kept separate from Newcastle? He personally 
would like to see a scheme devised by which the 
different areas of Tyneside would come under one 
joint management and control. 


Mr. H. J. Youne, F.I.C., proposed the toast of 
“ The Trade and Industries of the North East 
Coast.’’? In the course of a humorous speech, he 
said that the Deputy Lord Mayor had asked a 
question, to which he thought he knew the answer, 
namely, ‘‘ Why was it that Gateshead was 
separate from Newcastle?’’ He (Mr. Young) 
thought that a possible reason was that there was 
a river between them (laughter) although, of 
course, there might be other reasons. 


From the newspapers that morning, he had 
noticed that, in a speech on the previous night, 
the Deputy Lord Mayor had stated that one of 
‘‘ the wonders of the world’’ was to be found in 
Newcastle. He (Mr. Young), being a modest 
man, would not like to force this point, but he 
really thought he must have referred to the New- 
castle Branch of the Institute of British 
Foundrymen. Councillor Lowe had mentioned 
that grindstones were a principal manufacture of 
Newcastle, but he (Mr. Young) thought that was 
done so that local schools might be able to ask 
it in their examination papers. 


He noticed that Newcastle people talked about 
going down to London and up to Scotland, which 
struck him as being a nice way of showing their 
opinion of south countrymen in general and 
Scotchmen in particular. 


In conclusion, he thought that nobody toasted 


‘“The Trade and Industries of the North East 
Coast ’’ with more sincerity than the foundryman. 


Requirements for Increased Trade. 


Sir Grorce Hancock, in reply, said he felt 
greatly honoured at being asked to respond to the 
toast of ‘‘ The Trade and Industries of the North 
East Coast.’’ 

The conditions affecting that district, he 
remarked, would in general equally affect the 
whole country, although possibly they on the 
North East Coast had certain advantages, 
because he supposed that no part of the country 
had been blessed more by nature and by the tem- 
perament of its inhabitants than the North East 
Coast. The export trade depended entirely upon 
the price the customers were prepared to pay for 
our commodities. The financial depression had 
affected all countries, except perhaps the United 
States, so that the price we demanded must be 
one which would suit their pockets, and it would 
in all probability be in competition with Con- 
tinental makers who had the advantage of a 
depressed currency. 

The average tonnage of shipping launched per 
annum on the North East Coast during the three 
years previous to the war amounted to 1,103,032. 
During the war and after there had been a gradual 
reduction until, during the past three years, it 
only amounted to 468,902. It was evident that 
if we were to obtain a revival of these industries 
some means must be found for manufacturing 
more cheaply and more quickly, perhaps by 
installing new machinery especially adapted for 
increasing output. If this were done, the work- 
men themselves would undoubtedly reap the final 
benefit. The real remedy, however, lay in the 
cheapening of foodstuffs; in other words, in 
reducing the cost of living so that the cost of 
production may be reduced without hardship and 
without reducing the present standard of comfort. 
It was obvious that wages could not be reduced 
whilst the cost of living was so high, but pro- 
sperity could only come to both employers and 
employees by our being able to manufacture at 
prices which our customers could pay. 

Judging from the general tone of opinion, how- 
ever, there were hopes that trade would improve 
in the near future; in fact, there was far more 
optimism in all circles than they had known for 
some time. Perhaps even a reduction in the 
income tax would have a salutary effect in freeing 
money to put into industry. 


Cementing the Foundry Industry. 


In the absence of Sir Archibald Ross, ‘‘ The 
Institute of British Foundrymen ”’ was proposed 
by Mr. J. G. Pearce, who said he often thought 
that the ironfoundry industry was not sufficiently 
self-conscious. It had not a sufficiently separate 
existence, but seemed to be swamped by its 
big brother, the engineering industry; in other 
words, it was not sufficiently crystallised.” 
Foundry work was a most ancient and skilful 
craft, but did not seem to occupy the position 
which it ought among the industries of the 
country. He suggested that what they required 
were, firstly, a strong technical Press; secondly, 
a strong manufacturing organisation: thirdly, a 
strong research institution; and lastly, but not 
least, a very strong professional Institute of the 
type of the Institute of British Foundrymen. 

The Institute was an extremely young one, but 
it had a number of qualities and advantages which 
did not seem to be shared by its larger brothers 
in the engineering world. In the first place, it 
had set a tremendous example by its oversea 
associations, and, secondly, it had a strong line 
of local Branches. Also, compared with other 
Institutes of its type, it had a very fine and broad 
basis of membership. 

In conclusion, Mr. Pearce said it gave him par- 
ticular pleasure to meet the President of the 
Institute at his own home Branch. 
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Scope of the Institute. 

Mr. R. O. Parrerson, in response, said that he 
agreed with Mr. Pearce that theirs was an Insti- 
tute of which they ought to be proud; in fact he 
did not know of a similar one which covered such 
a wide field. 

Union between the shops and the laboratory was 
long overdue and they undoubtedly were handi- 
capped by the ignorance of all classes of men in 
the foundry—their ignorance of the material 
which they were handling day by day, 
namely, pig-iron, and ignorance of the way 
in which it was melted. For instance, what per- 
centage of moulders working on the floor knew 
even the elementary principles of cupola practice? 
Was it possible to work a foundry with men who 
knew so little about everyday operations? 

The Institute was doing well, but they wanted 
to see it do even better. They wanted a bigger 
membership, including as many moulders as pos- 
sible, because there was no doubt that they, like 
everyone else, had much to learn. Thev were 
particularly proud of their relations between their 
American and Continental friends, and he thought 
that nothing but good could, result from such 
relationship. They had exchange papers every 
year and he was sure it all tended towards the 
advancement. of the trade and good will amongst 
the nations at large. 

The question of foundry conditions was one 
which badly needed attention because there was 
no doubt that the moulder’s work was generally 
very dirty and unpleasant. It was our duty, 
therefore, to ease those conditions as much as 
possible because there was no doubt that the 
foundryman was the craftsman of the engineering 
trade. 

Tue CHAIRMAN, proposing the toast of ‘ Our 
Guests,’’ said they were honoured be having pre- 
sent representatives of some of the largest indus- 
tries on the North-East Coast and also by the 
presence of the Deputy Lord Mayor of Newcastle. 
They had not forgotten the kind hospitality and 
support which the Institute had received from the 
City of Newcastle during their Convention last 
year. 

There were others who were present simply 
because they respected and honoured the work the 
Institute was doing and he was very much 
indebted to them for their help and support. 


Cast-Iron Roads. 


Mason AppLeyarD, replying on behalf of the 
guests, expressed thanks for the kind hospitality 
which they had received. 

Speaking of cast-iron roads, he said that, 
besides controlling a foundry, he happened to be 
responsible for the rates in the County of Durham, 
and it had once struck him that cast-iron roads 
would be ‘‘ the very thing.” However, he dis- 
covered that somebody else had thought of the 
idea and had taken out a patent for it, and it 
seemed probable that cast-iron roads would be a 
thing of the future. 

Speaking of foundry conditions, he said that if 
the Institute of British Foundrymen would take 
into their consideration the social side of the 
industry and not only try to improve the condi- 
tions in the foundry, but to bring about happier 
relations between those who managed the foundry 
and those who worked in it, he thought they would 
have achieved a good work and set a splendid 
example. There was no doubt that nowadays we 
lacked the personal contact which in the olden 
days used to exist between master and workman. 

The toast of “ The Ladies’ was proposed by 
Me. James Suiru, and replied to. 

“ The Chairman ” was proposed by Mr. M. B. 
Heres, and Mr. Frier, in reply said he would 
not like to let the occasion pass without adding 
his very sincere thanks to his Secretary and Com- 
mittee for their kind support. He thought he 
could say, without fear of contradiction, that it 
had been one of the most successful Annual 
Dinners that the Newcastle Branch had ever had. 


THE INAUGURAL MEETING of the present session of 
the Society of Engineers was held in London on 
February 2, when Mr. A. Stewart Buckle delivered 
his presidential address. 
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Moulders and Pattern Alterations. 


By J. E. 


The foundryman ought to be a patternmaker, 
a moulder and a chemist rolled into one, and this 
super-equipped individual would have a knowledge 
of engineering. The tendency of the times, how- 
ever, is in the other direction, and in some dis- 
tricts skilled moulders are to be found who have 
never made cores, and there are coremakers who 
have never been on the floor. The opportunities 
for gaining all-round experience are not as plen- 
tiful to-day as they were a generation ago. Very 
few patternmakers have had experience in actual 
mould construction, and as few moulders of 
patternmaking. The question is often discussed 
as to whether it is right for a moulder to alter 
a pattern or indeed use a screwdriver at all, other 
than for the purpose of loosening parts in the 
mould. If moulding and patternmaking were 
recognised as parts of the one craft, there would 
not be this jealousy—for jealousy it is in many 
cases, 

Of course this is one demarcation question that 
cannot be answered with a straight ‘“‘ yes”’ or 
“no.” <As the patternmaker draws work on a 
board, and is afterwards for days or weeks con- 
stantly referring to the drawing, he memorises 
every constructional detail, and when he subse- 
quently has to reassemble the work at the foun- 
dry it is extremely improbable that he will make 
a mistake. This applies particularly to large 
work, such as skeleton patterns that have to be 
taken to pieces in the foundry, and also to bed- 
plates and cylinders, on which there are many 
small ribs, bosses and prints. In many cases loose 
parts that have been well marked have to be 
measured carefully after they have been screwed 
on, and the patternmaker can best do this. Even 
if the moulder has a drawing he does not possess 
trammels, compasses and callipers, and these tools 
are often necessary. 

It is frequently necessary to alter patterns after 
one casting has been made. For ship castings, 
so many may be required to the right hand and 
so many to the left hand. In some cases different 
parts are necessary. The usual custom is for all 
such parts to be fitted in the pattern shop, after 
which they are taken off until required. There 
are shops where it is the practice to make pat- 
terns to one hand and leave the changing to be 
done by the patternmaker at the foundry, but 
this is simply foolishness. 

When very considerable alterations have to be 
made, the foundry is justified in refusing to 
make them, because, if a mistake does occur, it 
is held responsible, and it is risky to reassemble 
a pattern without a detail drawing. On the other 
hand, when a moulder has made a few castings, 
he knows what is necessary, and can very quickly 
put a pattern together. When the patternshop is 
at some distance from the foundry and some time 
must elapse before a patternmaker can be on the 
job this is a consideration. The patternmaker is 
frequently sent for when the pattern is actually 
in the ‘sand, and accurately checking may be 
difficult. 

The coremaker, when making small and medium 
sized cores, cannot always send for the pattern- 
maker, nor is it necessary. With very large 
frame-boxes it is somewhat different, because there 
is always the possibility that the timber may have 
warped or swelled, and it may be necessary to 
use a plane. Moulders and coremakers often screw 
up work to reduce the possibility of smal] parts 
being lost. At many foundries, patterns, after 
use, are thrown indiscriminately into an open yard 
where they are exposed to the elements. If they 
lie there for a day or two much refitting by the 
patternmaker becomes necessary. 

The all-important thing in sending patterns to 
the foundry that have to be altered is that they 
should be well marked, with scriber and chisel, 
as well as"paint. Alteration pieces to be used for 
a second casting should be marked round with a 
different colour from the parts that are on the 
pattern when it is sent to the foundry. Especi- 
ally when patterns are sent to a foundry a long 
distance off is this necessary, and, when a blue 
print is sent with them, it is seldom that a mis- 
take will occur. Moulders can read drawings 
better than they always get credit for. 
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Open-Hearth Furnace Practice in 
the United States. 


Developments in 1924. 


In the course of a review of open-hearth furnace 
practice in the States during last year* Mr. F. J. 
Cro.ius states that both the Egler and the 
McKune furnaces ‘‘ may be said to have lived out 
their day in 1924, and it is believed that there is 
not one of either type in actual service at this 
moment in the entire United States.’ These fur- 
naces have been fully described in several journals. 

Considering the open-hearth furnace as a com- 
bustion unit at the present time, the author 
remarks that the standard is a natural-draft fur- 
nace. The Danforth restricted furnace belongs to 
this type. The Egler and the McKune furnaces 
are forced-draft furnaces, and the more recent 
Loftus furnace is distinctly such. Natural draft 
for boiler installations used to be strongly advo- 
cated by boiler builders, who claimed there was no 
gain in efficiency by the use of forced draft, and 
some even claimed that they could show as great 
capacity under natural draft as could be obtained 
with forced draft. Both these statements need 
revision to-day. The fundamental reason why the 
old-time natural-draft advocates were wrong is 
because forced gases behave differently from 
induced gases, and also because combustion result- 
ing from forced draft can be more completely con- 
trolled as to space, time and intensity than when 
it results from natural draft. 

When McKune and Egler approached the 
problem of forced draft they were also brought face 
to face with this real problem of design and con- 
trol. Both these inventors solved it (each in his 
own way) by the use of water-cooled valves in the 
furnace itself. These valves in the incoming end 
were closed in order to bring the incoming air into 
contact with the gas stream, so as to ensure the 
most intimate mixture. The surplus air was 
allowed to lead past the valves in order to form a 
blanket of air moving at a slower speed than the 
gas stream and filling the space between the upper 
course of the stream of burning gas and the roof. 
A weak spot in each of these furnaces was the 
water-cooled valve system. The valves gave a 
great deal of trouble. The deposit of scale and 
mud from the water, the interruptions in actual 
supply, the warping of valves and seats and the 
sticking of valve-operating mechanism all com- 
bined to make operation difficult and uncertain. 
The successful operation of these furnaces also 
depends on the complete withdrawal of the valves 
from the flues of the outgoing end. When the 
valves did not function properly the furnace 
slowed down, or there was very troublesome back- 
lash on the furnace doors. 

Another feature which failed to live up_ to 
expectations was the port and burner system. The 
ports were, of course, water-cooled and gave trouble 
on that account, and the burner system was not 
conceived in such a way as to give that intimate 
mixture of air and gas which should characterise 
the perfect flame. When these furnaces are 
studied from the combustion standpoint their simi- 
larity to the early operation of gas burners under 
boilers stands out very clearly. The stream of gas 
preheated in the chequers rises in the customary 
way and is deflected to pass under the port. The 
air is forced up beneath the gas stream confined 
in the port and is there mingled with it as well as 
it can be made to do so by such a device. 

Bearing in mind that the performance of all 
these functions occupies but a few seconds of time 
from the beginning of the whole operation to the 
supplying of the completed and developed flame at 
the hearth, one can readily see that the operation 
is essentially crude and variable, nor is it con- 
ducted in accordance with the fundamental law of 
gas-flame development, which is that the com- 
mingled elements must be allowed to achieve a 
helical motion. 

While it is certain that the McKune and Egler 
furnaces were very hot, the ideas referred to above 
made it certain that repairs on roof, walls and 
furnace ends would be high, The directing of the 


* “Blast Furnace and Steel Plant.’’ 
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flame by means of the ports did not cause the 
stream of gas to hug the surface of the bath suffi- 
ciently to prevent the punishment of roofs and 
walls, and this was to a considerable extent the 
result of the unsatisfactory way in which the ports 
operate as burners. 

The Loftus furnace is the latest comer in the 
field, and has been designed evidently with a view 
towards the elimination of the McKune and 
Egler troubles. There are no valves in the 
furnace itself, neither are there any ports. There 
is no water service whatever within the furnace, 
this being confined to the mouth and a portion of 
the outer curve of the gooseneck gas conduit out- 
side the furnace itself, which are removed and 
replaced when they give out between the ordinary 
reversal of the furnace and without any disturb- 
ance of its operation. This is comparatively an 
infrequent occurrence, as goosenecks have been 
found to last from 50 to 80 heats. The forced- 
draft feature is the important outstanding char- 
acteristic of the Loftus furnace. The necessary hot 
air is withdrawn from the upper part of the 
chequers operating on incoming air and abstracted 
air is reduced in temperature by a small air valve 
on the duct between the chequer and the fan. The 
air under pressure from the fan at about 1,000 
deg. Fah. ts led outside the furnace and turned 
to a position such that the outlet from this duct 
is on the axis of the stream of incoming gas in 
the gooseneck before the gas is introduced to the 
furnace. The pressure of the air aspirates the gas, 
combustion is set up between the central core of 
air and the ring of gas about it. The whole opera- 
tion is typical of a true gas burner. 

These furnaces melt down scrap with producer 
gas quite as quickly as can be done with any of 
the richer fuels under natural-draft conditions. 
The more air introduced through the burner the 
shorter the flame. The reduction in air supply will 
place the flame at any point in the bath at the will 
of the operator. The rapid working of these fur- 
naces gives rise to a quite natural expectation that 
they will be hard on refractories; but 400 heats 
have been made between rebuilding in two separate 
campaigns. It is quite certain that there is a 
material reduction in fuel cost per ton of steel 
and a marked increase in tonnage. 

Another point which seems plain is that the pro- 
ducers used in combination with those forced-draft 
furnaces are giving better results than are being 
obtained with oil or with coke-oven gas and tar 
in other furnaces of the same size, but operating 
under standard natural-draft conditions. There- 
fore, it would seem now to be clearly established 
that the forced-draft furnace has come to stay 
because it lasts longer, costs less for repairs, makes 
more steel and uses less fuel than natural-draft 
furnaces. 


Messrs. J. C. Bisnop and O. CoyLe, joint secre- 
taries of the Board of Conciliation for the Regulation 
of the Wages in the Pig-Iron Trade of Scotland, have 
been informed that an examination of the employers’ 
books for October, November, and December, 1924, 
shows that the average net selling price for these 
months is £4 12s. 11d. per ton. This means there will 
be a reduction in the wages of the workmen of 4 per 
cent. on basis rates. 


A meetinc of John Spencer & Sons, Limited, New- 
burn Steelworks, has been held at Newcastle, when a 
resolution was passed to consider a voluntary wind-up 
of the company. Mr. R. Spencer, the chairman, pre- 
sided, and moved the resolution. Mr. R. P. Winter. 
10, Market Street, Newcastle-upon-Tyne, was appointed 
liquidator. The chairman said that the first deben- 
tures of the company, amounting to £113,870, became 
repayable on January 1, together with one half-year’s 
interest. The company, in addition to owing this 
amount of first debentures, also owed its bankers about 
£75,000 on a second debenture. The directors were 
unable to make provision for the repayment of deben- 
tures falling due on January 1, and it therefore became 
necessary that steps should be taken to protect the 
assets of the company. The directors have already 


received proof that their customers would regard with 
apprehension the permanent cessation of the manufac- 
ture by the company of boiler plates and marine shaft- 
ing, and steps had already been taken by the solicitors 
who were acting in the matter with a view to the 
formation of some combination which, it was hoped. 
might result in the reconstruction of the company. 
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Trade Talk. 


Tue Coventry Company have re- 
moved to Abbott's Lane, Coventry. 

R. & W. Hawtuorn, Lesytre & Company, 
have received an order for a coasting vessel from 
Pease & Co., Middlesbrough. 

Tue Seaton Carew Iron Company, Luwirep, have 
decided to put out one of the two furnaces at present 
in operation, together with the coke ovens. 

Tue Mipitanp Iron anpd Sreet Waces Boarp 
announce that the wages regulated by the sliding 
scale will remain unaltered from Monday, February 9, 
to Saturday. April 4. 

THE IMPORTS OF FOREIGN IRON ORE at the Senhouse 
Dock at Maryport for the first month in the year 
amounted to 10,550 tons, compared with 3.600 tons 
for December, and 12,050 tons this time last year. 

CONTRACTS HAVE BEEN PLACED by the Union of South 
Africa Railways with Beyer, Peacock & Company, 
Limited, Gorton Foundry, Manchester, for four loco- 
motives of the Garratt articulated type. each having 
a tractive effort of 32,000 pounds. 

IN CONNECTION with the order secured by the 
Metropolitan-Vickers Electrical Company, Limited, 
for a Ward Leonard winding engine for the Crown 
Mines, Johannesburg, we are informed that the sub- 
contractors for the mechanical parts are Fullerton, 
Hodgart & Barclay, Limited, of Paisley. 

Waker Bros. (Wiican), Lowirep. have just com- 
pleted for shipment to South Africa the manufacture 
of what is stated to be the largest ventilating plant 
in the world, consisting of the firm’s ‘ Indestructible 
Fan’ and a Walker driving engine. The fan is 
3 feet in diameter and is intended for ventilating a 
gold mine which is 5,400 feet deep. After being 
packed at the Pagefield Works, a consignment of 
sixteen railway wagons were required for the trans- 
portation of the plant to the docks. 

A series of scaling tests were recently made by 
F. Gilman (B.8.T.), Limited, on a battery of Stirling 
boilers with an ordinary turbine tool and a ‘‘ Skato- 
skalo’’ electrically driven scaling apparatus, the 
following being representative results: Two tubes in 
front drum of boiler, time per tube.—Turbine tool, 
94 minutes and 9 minutes 45 seconds; ‘‘ Skatoskalo,”’ 
2 minutes 25 seconds and 1 minute 7 seconds. Two 
tubes in back drum of boiler.—Turbine tool, 25 
minutes and 18 minutes; ‘‘ Skatoskalo,’’ 4 minutes 
and 4 minutes 15 seconds. The average saving in 
time per tube is claimed to be 13 minutes. Further 
tests on surface scaling gave the following results : 
Hand scaling, 2.39 sq. ft. per hour; the ‘ Skato- 
skalo,’”’ 14 sq. ft. per hour. 

From ScorrisH sHIpyARDS during January there were 
launched ten vessels of 33,666 tons. Of these eight 
vessels of 28,566 tons were built on the Clyde, one 
of 4,900 tons was built at Dundee, and one of 200 
tons at Leith. The Clyde output compares with nine 
vessels of 36,917 tons in January of last year, four of 
15,695 tons in the first month of 1923, and ten of 
58,614 tons in January, 1922. Very few contracts have 
been reported since the New Year, the only intimations 
being with regard to a large cargo steamer which A. 
M‘Millan & Son, of Dumbarton, are building for David 
M‘Iver & Company, of Liverpool: a crane carrying 
steamer (for a crane of 80 tons capacity), which is 
being built by Fleming & Ferguson, Paisley, for New 
Zealand owners; sand suction dredging and reclama- 
tion plant by the same firm for service at Gambia; a 
cabin cruiser, 32 ft. in length, by James A. Silver, 
Rosneath, for a West of Scotland owner; and a 
twin-screw motor yacht, 51 ft. in length, by the British 
Marine Motor & Launch Company, Old Kilpatrick. 

Tue Vickmrs-Sprakmnc Borer Company. Limirtrp, 
Bank Buildings, 20, Kingsway, London, W.C.2, have 
recently been successful in securing an important con. 
tract from the Municipality of Bloemfontein Electric 
Supply Dept., South Africa, for the complete boiler- 
house equipment of their generating station. This 
comprises four Vickers-Spearing cross type, steel 
cased, two drum, water tube boilers, each having 2 
maximum evaporation of 37,000 Ibs. per hour at a 
working pressure of 265 lbs. to the sq. in., with 
superheaters to give a final steam temperature of 
600 deg. F. One horizontal tube economiser is to be 
superimposed on each boiler suitable for dealing 
with a feed water supply having a temperature of 
120 deg. F. Each boiler is equipped with one forced 
draught Illinois compartment type chain grate stoker, 
having an Illinois flat suspended arch. The boilers 
are to be run under balanced draught conditions, 
and for this purpose induced draught fans are 
included. The contract also includes for the whole 
of the steam, water and air piping, for the complete 
station, also feed and service pumps, desrators, 
evaporators, two steel chimneys, tanks, ete. A 
Tinkers’ lime and soda water softening plant is also to 
be provided. 
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Contracts Open. 


Cairo (Egypt), February 14 and 16.—According to 
Reuter’s, tenders for the following adjudications will 
be received at the undermentioned offices for the 
General Manager, Egyptian State Railways, Cairo 
Station: A considerable quantity of various kinds of 
wires. Stores Department, Saptia, Cairo or Gabbary, 
Alexandria. Offers will also be received at the 
Inspecting Engineer’s Office in London (Queen Anne’s 
Chambers, Broadway. Westminster, W.C.) for 24 loco- 
motive and tender tyres, 10,000 metres submarine 
cable, 32,325 tin sheets, 248 locomotive and tender 
tyres, telephone materials, and 700 tons of foundry 
core, 

Cairo (Egypt), March 12-—The Egyptian State 
Railways require 500 steel box trucks and 130 goods 
brake vans. 

Dublin, February 18.—One 3-ton level luffing electric 
portal crane, for the Dublin Port and Docks Board. 
Mr. J. Mallagh, East Wall, Dublin. 

Dundee, February 16.—30-in., 42-in. and 48-in. 
diameter cast-iron flanged and spigot and faucet pipes. 
for the Corporation. Mr. D. H. Bishop, genera! 
manager and engineer, Electricity Supply Department. 
Dudhope Crescent Road, Dundee. (Fee, £2 2s., re- 
turnable.) 

Hemsworth.—6-in. and 3-in. cast-iron water mains, 
or alternatively spun pipes, concrete lined, for the 
Hemsworth R.D.C. Mr. W. T. Lynam, engineer, 
Hemsworth. 

Hull, February 16.—Stores, for 12 months ending 
March 31, 1926. for the Tramways Committee. The 
General Manager, Tramway Offices, Alfred Gelder 
Street, Hull. 

Johannesburg, March 9.—The South African Rail- 
ways and Harbours require large quantities of mild 


stee] plates. The Department of Overseas Trade, 
35, Old Queen Street. London, 8.W.1. Reference 
AX. 1696. 


Kendal, February 25.—Provision and installation of 
an electrically-driven pump with motor at Wattsfield 
sewage works, for the Corporation. Mr. F. W. 
Oxberry, engineer and surveyor, Town Hall, Kenda!. 
(Fee, £2 2s., returnable.) 

London, €., February 18.—Materials, for the 
U.D.C. Mr. G. W. Holmes, engineer and surveyor, 
Town Hal] Annexe, Orford Road, Walthamstow, E.17. 

London, S.W., February 18.—Steel conduits, etc., 
for the Commissioners of His Majesty's Works. The 
Controller of Supplies, H.M. Office of Works, etc., 
King Charles Street, Westminster. London, S.W.1. 

London, S.W., February 17.—187 tons (approxi- 
mate) spring steel, for the Madras and Southern 
Mahratta Railway Company, Limited, 25, Buckingham 
Palace Road, Westminster, S.W.1. (Fee, £1 1s., non- 
returnable.) 

Pontypridd, March 2.—(2) 6,640 lineal yards of 
14-in. diameter cast-iron main; (3) 2,990 lineal yards 
of 12-in. diameter cast-iron main; (4) 4,770 lineal yards 
of 10-in. diameter cast-iron main; and (5) 7,600 lineal 
yards of 9-in. diameter cast-iron main, for the Mid- 
Glamorgan Water Board. The offices of the Board or 
Messrs. Thomas & Morgan & Partners, civil engineers, 
Pontypridd. (Deposit, £10 10s., returnable.) 


Personal. 


Sm Hvucu Bett has left for Australia. to be present 
at the laying of the foundation-stone of the Sydney 
Harbour Bridge. 

Mr. H. Srurper, manager of the Stafford Works 
of the English Electric Company, Limited, has been 
appointed manager to Ruston & Hornsby, Limited, 


of Lincoln. 
Will. 


Har, M. L., of Spring Bank, Broad Oak 
Road, Hurst, near Ashton-under-Lyne, 
Managing director of Joshua Heap & 
Company, Limited, engineers’ tool 
makers 


Obituary. 


Mr. W. Murray, senior partner in the firm of John 
Mills & Sons, brassfounders, Walkergate, Newcastle, 
died on January 30, at the age of 68. 

Mr. W. S. VavuGuan has died at his residence, The 
Poplars, Kenton Road, Gosforth, Newcastle, at the 
age of 81. In early life he was associated with Robert 
Napier & Son, Abbot & Company, Limited, and the 
Weardale Iron Company. In 1870, in partnership with 
Mr. A. D. Wedgewood, he commenced business on his 
own account, being joined later by Mr. J. C. Dymond 
The firm is now known as Vaughan & Dymond, Limited, 
engineers and merchants, Milburn House, Newcastle 


= 
£46,573 
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STERLING 
MOULDING BOXES 


THE SECRET OF THE STRENGTH 
AND DURABILITY OF STERLING BOXES 
LIES IN THE ROLLED STEEL CONSTRUCTION. 


HAVE YOUR NEXT LOT OF BOXES MADE IN 
ROLLED STEEL 


Light in Weight—Easy to Handle—Strong and Durable—Absolutely Accurate. 


OVER 600,000 3,500 FOUNDRIES 


STERLING BOXES ARE NOW USING 
HAVE BEEN SOLD STERLINGS 


15-Ton al 30-Ton Electric Overhead Travelling Foundry Sica 


Illustrated Catalogues sent on request. 


THE WELLMAN SMITH OWEN ENG. CORP., LTD. 


Telephone 1 36-38, Kingsway, LONDON, W.C.2. ‘Telegrams 1 . 
HOLBORN 2588/9. Works :: :: WILLENHALL, South Staffs.“ Principtum, Westcent, London. 
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IRON AND STEEL MARK 
Pig-iron. 

MIDDLESBROUGH —Although it can hardly be 
said that much improvement in general conditions is 
perceptible in the Cleveland iron trade, there is cer- 
tainly a firmer undertone in evidence, and, at al! 
events, the decline in values, recently noted, has been 
checked for the time being. The home demand, how- 
ever, continues quiet, many customers having bought 
freely at the end of the year. and stil] having con- 
siderable deliveries to come before contracts are com- 
pleted. The recent fall in values has kept other buyers 
out of the market, and business just now ‘is restricted 
to small, prompt sales. At this week’s market sellers 
adhered to 79s. per ton for No. 3 G.M.B., and other 
quotations were: No. 1, 84s.; No. 4 foundry, 78s. ; 
and No. 4 forge, 77s. per ton. 

There is practically no change in the hematite posi- 
tion as compared with a week ago. The quotation for 
East Coast mixed numbers is maintained at 8s 
per ton, but it is weak at that figure, and concessions 
could be obtained against suitable offers. Prices on the 
West Coast are also unchanged. 

LANCASHIRE.—The state of the foundry trade 
in this area does not encourage hopes of an early 
revival of buying ‘n the local iron market, and business 
continues dull and uneventful. It is currently reported 
that there are makers ready to gramt concessions in 
prices, even amongst the Derbyshire furnace owners, 
and that from ls. to 1s. 6d. per ton will be taken off 
the conventional figure of 82s. 6d. if due pressure be 
applied in the right quarter. This would mean that 
No. 3 foundry iron could be bought in Manchester at 
89s.. or even 88s. 6d. 

THE MIDLANDS.—The position in the local 
markets for foundry pig is about the same as when 
last reported, buying being chiefly restricted to hand- 
to-mouth transactions. Quotations rule about as fol- 
low: Derbyshire No. 3 foundry, 80s. to 82s. 6d.; 
Staffordshire No. 3 foundry. 82s. 6d. to 85s.; 
Northants. No. 3 foundry. 74s. to 76s. 

SCOTLAND.—Depression in the Scottish foundry 
industry continues acute, and consequently the demand 
for pig-iron is on a limited scale. The quotation for 
No. 3 quality shows a weakening tendency at 89s. 6d., 
f.o.t. furnaces, with similar grade Cleveland brands 
at 83s. 6d.. f.o.t. Grangemouth. 


Finished Iron. 


With the exception of the marked bar section, where 
foreign competition is entirely absent, business in 
finished material remains as quiet as ever. with many 
mills either standing idle or only partially running, 
owing to lack of specifications. In South Staffordshire 
the cheapest inal savudiess is nut and bolt iron at 
£11 15s., and crown iron quotations are £12 10s. to 
£12 15s., being unremunerative even at that figure. 
Grade “ B”’ iron for wagon work, ete., is in moderate 
demand, but prices vary considerably, from £13 10s. 
to the Association price of £15 per ton. Iron plate 
quotations are unaltered at £16 per ton basis. 


Steel. 


Producers in most branches of the steel industry still 
complain of the absence of active buying, and fresh 


specifications are by no means easily obtained. At . 


Sheffield the call for acid billets shows a little improve- 
ment, but business in basic qualities has fallen away 
very sharply, and im some cases deliveries have been 
euspended. There 1s an improving demand for Shef- 
field’s highest quality steels. especially from abroad. 
a tribute to the superiority of the city’s most ‘expen- 
sive products. The tone of the tinplate market is fairly 
steady, but practically all sales are being made on the 
minimum basis, which, for the etandard eizes, is as 
follow :—Coke tins: IC, 14 x 20, 112 sheets, 108 Ibs., 
23s. 6d. per box; IC, 28 x 20, 56 sheets. 108 Ibs., 24s. 
per box, net cash, f.o.b. Bristo] Channel] ports. 


Scrap. 


The outlook in the scrap metal trade continues far 
from encouraging, and dealers generally are reported 
tw be reducing buying unti] some evidence of improved 
demand becomes apparent. In Lancashire the demand 
for foundry scrap is poor and, so far as can be seen, 
prices are sagging again. Dealers still quote 85s. per 
ton for good broken machinery iron, delivered to 
buyers’ foundries in Lancashire, but it is a known 
fact that down r 80s. would he accepted. At 
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Glasgow there is no change in machinery cast-iron 
scrap, prices are around 90s. to 92s. 6d. per ton. 
although business is quiet in this particular line. 
Ordinary cast iron, in pieces not exceeding 1 cwt., is 
around 85s. per ton. Cast-iron railway chairs are 
easier at 87s. 6d. to 88s. 6d. per ton. Light cast-iron 
scrap is still good at last week’s price, namely, 75s. to 
77s. 6d. per ton. 


Metals. 


Copper.—The market for standard metal at the 
moment is apparently experiencing a quiet period, busi- 
ness being curtailed just now within very narrow - 
chasing limits. It is still considered, however, that 
the movement is a temporary one. The requirements 
of the electrical industry continue to expand, and con- 
sumption of the metal in this country is proceeding at 
a more rapid ; as evidenced by the imports, which 
during December totalled at 14,591 tons, compared with 
11,978 tons in November and 7,607 tons in October. 

Current quotations.—Cash: Thursday, £65 10s.: 
Friday, £65 10s.; Monday. £65 5s.; Tuesday. 
£65; Wednesday, £64 15s. 

Three Months: Thursday, £66 12s. 6d.; Friday. 
£66 12s. 6d.: Monday, £66 5s.: Tuesday, 
£66: Wednesday, £65 15s. 

Tin.—The publication of the monthly statistics. 
showing a decrease of 1,800 tons in the total visible 
supplies. has not had any sharp effect on the market 
for tin, but it is evident that a strengthening process 
is imminent. It was anticipated, of course, that the 
visible supplies would show a decline, but even so, the 
drop was not expected to exceed 1,000 tons, and the 
additional 800 tons have rather taken the market by 
surprise. The outlook is certainly not regarded in a 
pessimistic light, but the recent sharp decline in values 
has produced a more cautious attitude. although a 
settlement of the difficulties in the tinplate industiy 
should have a very beneficial effect. 

Current quotations.—Cash : Thursday. £263 10s. : 
Friday. £262: Monday, £261 10s.: Tuesday. 
£262 10s.: Wednesday, £263 15s. 

Three Months : Thursday, £266 10s. ; Friday, £265; 
Monday, £264 15s.; Tuesday, £265 12s. 6d.: Wednes- 
day, £266 15s. 

Speiter.—The market for th’s metal has recently 
evidenced an easier tendency, due to some rather heavy 
liquidation movements. Manufacturers have abstained 
from buying. and have probably in some cases made 
hedging profits. The change will come when America 
advances quotations, since current trade can absor! 
production from al] other sources. 

Current quotations. — Ordinary: Thursday. 
£36 6s. 3d.; Friday, £36 15s.; Monday, £36 15s. ; 
Tuesday, £36 8s. 9d.; Wednesday, £35 17s. 6d. 

Lead.—A sharp decline has of late been marked 
in values of soft foreign pig, due to further heavy 
liquidations and some falling-off in the demand from 
consumers. Lead and zine are now closer to each othe: 
again, although the former is still a little above zinc : 
this, possibly, is a healthy sign. Lead has been forced 
up too much, and high prices have had a bad effect on 
consumption. 

Current quotations.—Soft foreign (prompt) : Thurs- 
day, £38 15s.; Friday, £39 10s.; Monday. 
£37 7s. 6d.: Tuesday, £37 7s. 6d.: Wednesday, £37 
12s. 6d. 


Company News. 


Bordewich (Engineering), Limited. Capital £2,000 
in £1 shares. Directors: P. R. Bordewich, Maritime 
Buildings, Hull; Mrs. M. T. Bordewich, St. Heliers. 
The Park, Hull; C. T. Bordewich, Maritime Buildings. 
Hull. 

Crow’s Nest Oxide Mining Syndicate, Limited.- 
Capital £2,000, to adopt an agreement with G. Thomp 
son. Iron mine owners. Directors: 8. Taylor (chair- 
man), Coombs Park, Coleford, Glos.; N. Heaton. 
1, Hilly Fields Crescent, Brockley, Kent; W. Evan- 
Bronwydd, Porth, Glam. 

D.B.M.S., Limited.—Capital £1,000 in £1 shares. 
Contractors and dealers in iron, steel and meta) cast 
ings, etc. Directors: H. H. King and C. H. Bowry 
Secretary: H. H King Hazelwood, The Ridg: 
Purley, Surrey. 

Lambhill ironworks, Limited, 
£41,000 in 40,000 ordinary shares of £1 each and 20,000 
deferred shares of 1s. each. 

North Acton Machine Tool Company, Limited, Wale< 
Farm Road, Acton, W.3.—Capital £8,000 in £1 shares, 
Directors: W. J. Light, T. H. Fishburn and A. J. 
Tuddenham. 

Zephyr Pistons, Limited, Freemantle Road, 
Lowestoft, Suffolk.—Capital £1,500 in £1 shares. 
Manufacturers of pistons, etc. Directors: E. and 
Mrs. A. H. TaJbot. 
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